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You'll find your kind of music 
in the Victor Record Catalog 


So fascinating is this book that we doubt if you 
could glance into it pages without becoming 
absorbed in it. Whether you own a Victrela or 
not, this is the kind of book you will find your- 
self brousing through just for the pleasure it gives 
you. And if you are a music-lover, this Victor 
Record Catalog will increase your knowledge and 
appreciation of good music many fold 


It contains portraits of Victor artists with 
biographical sketches, and has a complete Red 
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Complete Working Drawings Talr’sised Telephone-tioothe 
(on sheet 24 x 36 inches) Fenrin Pregl ve the Bteamer 
Cotsine Down Conta “Gatti Plan 


including full specifications — enough for any good car- 
‘penter to build from. Perhaps you enjoy such work 
}) yourself. If s0, you can’t go wrong. 


It might even be possible to remodel your present gar- 


TET 
F 
F 


HTP 
7 
i 


age on these lines. If you do so, of course you will Wai Riches Sink 

know what kind of lumber to buy. “If you build ‘at Becca 
Cypre ‘build but once.”” You know “The Wood ‘Ding Bream te Shoot Canerete 
Eternal" is the champion pergola lumber—does not | Fi'rimesSving tltFr 


tend to shrink, swell or warp like so many woods— 
1d stain beautifully, but dees mat need 

id lasts and 
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The Cypress 


This Pergola-Garage is 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers’ guide, counselor and 
impartial friend, the famous 
Cypress Pocket Library. It's 
FREE. Will you write? 
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“Getting people to like you is the quick road to success—it’s 


It surely did wonders for him. How he does it — 


says this man. 


a simple method which anyone can use instantly. 
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BE A CERTIFICATED 
ELECTRICIAN 


WILL TRAIN YOU AT HOME 


A Real Position Like This—for YOU 


J, Certified Electricians to fill 
;,and Twill 


., without 


nds of tai 
00d positi It’s all 
teach you by up-to-date, modern instru 
interfering with your regular work, by 
Instruction in Practical Electricity. 
Prepare NOW, and be ready in a few months to earn your 


$46 to $100 A WEEK 
Send for this Book— 

My book, “HOW TO BECOME AN EXPERT ELECTRICIAN,” 
has started thousands of young men on the way to splendid sucess, | A 
edition of this has just been printed, I want every you 
Electricity to have a copy, and send you one, ABSOLU 
PREPAID, Write me tod: 
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Write Now— Don’t Delay 


Delay never got you anything. Action it what counts, Get, startal— 
ind Bet started: how. "Write me, or send ue the coupon, right NOW 


LL. COOKE, Chief Engineer 
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“He didn't think he 
could sell goods 


—but today he's the 
peeing producer 
on our payroll” 


Jimmy Cameron thought he wasn't cut 


“Jimmy standing ides where we neve conid ge talons anes: 
era eat eee a iat ret abt Geared 


you can judge for your hat Jny i geting Song” By CLIFTON D. HAMMELL, 
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ou Ices Whn Jay opens 
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And presets his sles story so as to overcome 
very possible objection. "He knows hove to 
rive Mi arguments home—and he's a master 
af the artof losing the sale, From the stant 
he enters the customer's door tll he goes oat 
‘with the ordet im his pocket, he i in absolute 
Control of the interview. "Jimmy's landing 
ders. where we never colld. get. businest 
tefore—and when [tel you tht hi salary 
fd commissions forthe ltt four months have 
fveraged over $110 a week and that last wesk 
tone: he cleared $193, you can judge for 
ourself that Jimmy fs'gcting alg. 
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the proposition up to his 


altogether i hand 
however, and asked a day to think it over 
Next mor love my fice and 
announced that he had deckled not to accept 


my offer. 

“Vou se, it's this way, Mr. Hammell, T 
don't think’ L coubl ever make a salewman, 
Right now as I'm talking to you my knees are 


shaking so I can hardly stand up, I need fn 


more money —in fact, I've simply ot to find 
time may to, ncresie my facie ane 
fxpenses are increasing s0 much at home. 
fiat Tm afraid T never was cut out ta be a 
faleman” 

Fie to convince hn date might be 
mistaken, but I saw it was no us, so duped 
the matter, 

But hardly three weeks passed before 
Jimmy ‘ean back Uo sce me again this 
Hime Yo apply for a sles postion, Twas a 

ile surprhet to ace his change of aide, 
ihe seme 4 sre of ml Cat ge 
im trial—and 1 have already outlined 
he has made god. 
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Salesmen—Salesmanagers—Executives! 


Why You Can 


Double Your Income 


By Mr. Wilson M. Taylor's New Plan of Selling as Outlined 


in His Wonderful Book—“The Science of Approach”” 
‘By THOS. P. COMEPORD 


{have bought ad digated hundreds of 
dollars” worth of books on the seienee uf 
salesmanship, and yet it was not until (wo 
‘months ago { discovered what I consider 


that has developed 
time T'was ealled in 
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‘heir selling fore: Pt 
‘At the success that these people were 
Brocuring from new salemen, men whe 
had no previous knowledge whatever 
their line, I found upon elose investiga. 
hey had engaged forty men who had 
nod ‘theit produet before, and in 
id "trained “them ‘to. be 
uper-talesmen, earning double and triphe 

theirsprevious salar 
Twas told that the man direetly,re- 

sponable 
ME Taylor, Silos Efficiency Expert of this 
Organisation, met Mr. Taylor, talked 
with him and found him to be an extra 
‘ordinary man.” In-one hour he explained 
‘more ofthe real fundamentals of selling than 
Thad heard before fom any one wan, and, 
beat ofall, “Mr.” Taylor's method! was 
ple und practical that any man could 
‘apply t. 


Visability of distributing 
those whose access in fife depends upon 
‘slling The resull x that Mr. Taylor hax 


terion a book, "The Science of Approach," 


icing to the seltingwortd this plan, which 
CoS ell fcr eonly wars ef pratt 
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angiogenic 
Stl nuth fre an the Wily Overland 
Eon the: Studebaker Corp’ National 
Gaibon Coy also with the Caited States 
Government 
“Mr. Taylor's metho, ox, oulined in 
hia Sounee of Approtch, Gove you a 
quite to tons mince. “He Sompe al 
foe san onl shove jou ihe bat way 
tnquchiy opprate ihe minds af men of 
terkous types to. deermine’ thst sch 
Hone, hel procte of thnbing, Dede Bots of 
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‘To kn thes, thingy fo 
auivaner Une proper way to spproneh aan 
Oil typen wo at to auceasully sell them 
“Tab, for example the eve 6 Mr 8 
Prank, whom Thad “the plenetre of 
Taling and who deve monthe po wee 
Tail ata eceman,” After tree wenla? 
(iatning ou fam prtacies oe cutee ty 
"the "Besence of Approach” Str. Prank 
corned tu ths fr omth tu contains 
yr fate next 5 months Sir 
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‘of men’ and. 


‘9n¢ organization of men who have followed. 
Mr. "Tayioe's methods and sucoreded inn 
big way. 

You should be able to greally increase 
your "salen through the “application of 
Wir. Taylor's simple yet scientific method 
of taling. 

Twant you and a million other men who 
are so vitally interested in selling to end 

Mr. Taylor's book and mad it. "He 
thas agreed to send it 


ON 5 DAYS’ APPROVAL 


fou ean re-mail the book back to Mr. 
‘aylor without obligation 
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benefit you as greatly ax it has benefited 
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‘into the thousands 


0 ae to direct your energies 
host successfully 


end 
plan 


ee ay 


"te etch moet i ou wih 
LaSalle Students and Graduates 
“ 


Popular 
Science 
Monthly 


JAN., 1920 
Volume 96 -No. | 


CONTENTS—Continued | 


‘Train Them While 


PRACTICAL WORKERS 


How 19 Changs Gears 
HRECEa BB Tih Harse-Chentmate 


Wines Your Car is Colne to Fronee 
Dink Stopper Prevents Evaporation 
0 Ritaahiy Cmtar 


Obie terieebe 


Be a Draftsman 


Come to Chicago “Tech” or 


TRAIN AT HOME 


Drawing Outfit] =." 
= (No Extra Charge) 


ge) ete es 


Practical Training Under Practical Men 
No’ Time Put In on Needless Studies 


elle oy mil And hie he tae wo nl wen here 


Pe aes Send the coupon 


Fn te yo the porto rather 


Wither clinton upon me vend your 6 
eee RESTATE eel ingtiny 


G Artivetend Orting 


=e fear | 
Sears | cy ute. 


Coleg o ome Stay? State which 


LEARN WIRELESS TELEGRAPHY) 
Fainting and ctona Work Big Saari Propare Nom 


Get ] Bigger Pay 


*-“ELECTRICITY 
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You need specialized knowledge 


Here is 


Every phase of all branches of 


ELECTRICITY 


taught by 


Actual Practice 


In America’s foremost and oldest 
Tnstitution for trade training 


No Books Used 
Individual Toatruction—Start Any Day 
Woe for FREE 64-page catalogue 


‘THE NEW YORK ELECTRICAL SCHOOL 
140 Weet 17th Street, New York, City 
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“You’ve Gone Way Past Me, Jim!” 


“Today good old Wright came to my office. All day the boys had been dropping 
in to congratulate me on my promotion. But with Wright it was different. 


“When I had to give up school to go to work I came to the plant seeking any kind of job— 
Iwas just ayoung fellow without muck thought sbout responsibility. "They put me on the pay- 
roll and turned me over to Wright, an assistant foreman then as now. He took a kindly interest 
in me from the first. ‘Do well the job that’s given you, lad,’ he said, ‘and in time you'll win out. 


“Well, I did my best at my routine work, but I soon realized that if ever I was going to get 
ahead | must not only do my work well, but prepare for something better. So I wrote to 
Scranton and found I could get exactly the course I needed to learn our business. I took it up 
and began studying an hour or two each evening. 


“Why, in just_a little while my work took on a whole new meaning. Wright began giving 
me the most particular jobs—and asking my advice. And there came, also, an increase in pay. 
Next thing I knew I was made assistant foreman of a new department. I kept right on study- 
ing because I could see results and each day I was applying what I learned. ‘Then there was a 
change and I was promoted to foreman—at good money, too. 

“And now the first big goal is reached—I am superintendent, with an income that means 
independence, comforts and enjoyments at home—all psn our 
those things that make life worth living. INTERNATIONAL CORRESPON 

“ Wright is still at the same job, an example of the tragedy of lack 
‘of training. What a truth he spoke when he said today, ‘ You've gone 
"way past me, Jim,—and you deserve to, Heads win—every time!’ 

‘Yes, it's simply a question of training. Your hands can't earn the 
money you need, but your head can if you'll give it a chance. 

‘The International Correspondence Schools have helped more than 
‘wo million men and women to win promotion, to ear mote money. 
to know the joy of getting ahead in business and in life, 


Isn’t it about time to find out what they can do for you? 


i 
I 


‘You, too, can have the position you want in the work of your 
choice, with an income that will make possible money in the bank, 
a home of your own, the comforts and luxuries you would like to 
provide your family. No matter what your age, your occupation, 
your education, of your means—you can do it! 

All we ask is the chance to prove it—withou. obligation on your 
part oa penny of cost. That's fair, isn't it? ‘Then mark and mail 
this coupon. 
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Rates 20 cents a word, payable in advance. Advertisements for March issue should be received by January Ist. 
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T've done it 


do it for you 


MEAN just what T say. There's no. 
trick on each tit 

days and I'll prove that 
sed for you. ld 
‘You get the proof before you 


Give me five 
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Pelton, 

Who Males Men Ri 

T've done it for thous p 

them up from poverty to riches, 
ronnil reason why I cannot do it for 

you. So let's try 

Now, follow me carefully, I'm going to tell 

aly haw 1 do i the 


Lots af people call 
ib 


There's 
wherefor 
that fr Works, 
Tt Works, "Over 380,000 men and women the 
World over have proved it for themselves. 


Among them are 


‘A FEW EXAMPLES | such men as Judge 
Penooat Espieness | Hen D. Lindsay: 
Amaia emer | Supreme CourtJus 


tice Parker: Lieut. 
Governor McKel- 
‘of Nebraska 
Wit Ting Fang, ex: 
U.'S. Chinese Am- 
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Of others of equal 
prominence. 

Some of the things 
this “secret” has 
done for people are 
astounding. would 
hardly believe them 
if T hadn't seen 
them with my own 
eyes. Addi 

twenty, thirty oF 
forty’ dollars a 
eck ta man’s 


Tet fom, one 
ss as 


nothing. That's 
merely playing at 
sten 10 this 


A young man inthe 
East had an article 
for which there was 
a nation-wide de- 
mand. For twelve 
years he * puttered 
around” with it— 
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it for thousands of others. 


barely eking on 


a living, Today this 
‘man je worth, soin000. He 


children go. to. private schools 
hunting, ishing,” traveling, 
mood strikes Im. His income is over & 
thousand dollars a week. 


ty he 
was looked poo ‘asa failure. Without 
‘work, in debt to his charitable friends, with 
an invalid son to support, the outlook was 

itchy black.” Then he learned the “secret” 
la two weeks he was in business for him- 


self.” In three months his plant was wor 
ing night and day to, hil orders. During 
1916 the profits were $20,000. ‘During 
the profits ran close to $40,000, "And I 
sian is enjoying pleas 
Tittle dreamed would 


stances, ‘But there's bo. need to do, this as 
wig to tel you the" sere” ial. 
ren you can! put it to wor 

what it will do for you I don 
fam make you rich aver night. Maybe [ 
Sanmaybe T cart.” Sometimes. have 
fallureseveryone has.” fut Io. claim 
that T can help 90 ont of every 100 people 
it they. will Vet-me 

‘The point of i all, my friend, is that you 
are. ting ‘only “about one-tenth ‘of. that 
‘wonderful brain of yours, “That's why You 
Kaven't won greater. success. Throw the 
tmnused tine-tenth of your brain fnto action 
And you'l be amazed’ at the almost instan- 


fancous results 
‘The Will is the motive power of the brain. 
Without a highly trained inflexible wi 
man has about as much chance of attaining 
Success in life as a railway engine has of 
crossing the continent without steam. The 
biggest ideas have no valve without will: 
Power to “put them over” Yet the will, 
altho heretofore entirely neglected, can be 
trained into wonderful power like the brai 
fF memory and by the very same method— 
intelligent exercise and use 


If yom held your arm in a sling for two 
Yeap, it would become powerless 10 lift 
Teather, from tack of te ‘The same is 


tme of the Will—it becomes useless from 
lack of practice. Because we don't use our 
Wills—becanse we continually bow to it- 
cumstance—we become unable to assert 
ourselves. What our wills need is practice. 


to Prove 


I can doubtless 
Tf IT can’t then it won't cost you a cent, 


Develop your will-power and. money will 
flow im gn gon Rich onrortanies, will 
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‘reamed you had wil manifest tell. You 
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Ar 
: \ 
Send no money—no, not a. cent. Mere 
cite uo ada mens BY 
felurn‘mail youl receive, it pamphle 
ih the whole “secret tol he tht wonder 
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you feel ‘as they. do that it's the next 

EGtest ook to the ‘ible—send me only 
$0 and you and T' be square 


Tf vou pass this offer hy, Tl he out on 
the" small promt on a three. anda hale 
dollar sale” Bat ‘youyou may easly be 
‘oat "the. difference eiween "what, Souee 
taking ony and an Ince ovea aes 
38 great.” So you see youve a lots whol 
ieecrnnre to fove that 

fail the coupon or write a letter now-—you 
may never read thie offer again. 


PELTON PUBLISHING COMPANY 


14-W Wilcox 


PELTON PUBLISHING 5 

HW Wilcox Block, Meriden, Conn. 
You may send me “Power of Will” at 
your risk. [agree to remit $3.50 or remail 
the book to you in five days 
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6320 Burlingtons in 
| the; ULS. Navy 


8,320 Burlingtons have been sold to the men Uy the U, 8. battleships. 


Diaatcally every vessel in the U; S. Navy has many Burlington watches aboard. | Some have over 100 
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Said young Idaho to venerable Vermont: 


OWD'Y, distant b 
You've sure surprised 
some. You know I had a notion 
that these old time Eastern States 
were not so up and coming as they 
are. But now I find I haven't got a 
ron all of Uncle Sam's fine 
And they do say Verm 
granite builds the big 
all over the U.S. 
I apologize, an 
this Owl Cigar 


ther, 


“We'll 


said Vermont. 
pledge our friendship wih this mighty 


“Accepted, 


“T'IL give you credit, young Wes- 
tern Pioneer, for many things. Your 


growing mines and agriculture are 
bound “to make you wealthier. still 
And your Shoshone Falls and splendid 

bring you 


Awoxe tir widely different tastes of 
all the States we found a common 
an uncommon liking for the Owl 
. But that's no wonder! What 
smoker doesn’t welcome a mellow 
fragrance that never changes—that's 
downright dependable. Of course you 
know the reason for Owl and White 
Owl's dependability — the nearl 
$3,000,000 Owl leaf reserve mai 
tained by the General Cigar Co., Ine. 


DEALERS: 


your distributor docs not sell these dependable: 
SAL ig West goth Steet, 


jew Yark City 


TWO DEPENDABLE CIGARS 
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Stepping Off into Space 


The queer and sickening sensations that a flyer experiences 
when he commits himself to a life-preserver of the air 


By Major T. Orde Lees, late of the Royal Air Force 


{Dozens of inventors have applied themaclees to (hep 
providing an airplane parachute that will 

perfect as possible; but it is one thing to step 
from a balloon and another from an airplane 
‘at _more than one hundred miles an hour. When ¥ 
‘Major T. Orde Lees, late of the Royal Air Fore 

came to this country in order to demonstrate th q 
‘eficacy of an English parachute called th 

“Guardian Angel,” the POPULAR  SctENCE 

Montitty invited him to give a special dem- ; 

onstration for neientifie purposes. The 

experiment toot place successfully off the 
Statue of Liberty in New York harbor on 
‘August 28. A drop from a height of less 
than two hundred and fifty feet was made 
This ix the lowest on record from any — | 
aircraft, -Eprto%.| 


IB monory of Lufberry’s tragic 

death still lives, Who can forget 

how the most daring of American 
fighting flyers vaulted into the air to de- 
stroy a heavy German armored machine 
‘that had been wreaking havoc for days, 
how Lufberry in vain poured in a hail of 
machine-gun bullets at his adversary, how 
his machine was itself struck, how he fell 
flames, how he unbelted himself and leaped to 
hhis death from a height of eight hundred fee 
preferring to commit suicide rather than to |) 
broiled alive? Every thinking man asks him 
then: Is there no life-preserver of the air? No wa 
in which a man in dire extremity can save himsel 

‘The parachute at once suggests itself. Lufh ¥ 
typifies the end of a hundred brave flyers on the side of the 
Alliesalone. Six thousand men, unable or unwilling to udop 
‘Lufberry’s desperate expedient, were burned to death in th 
air. Tean speak with sone authority on this subject asa la 
director of the parachute departmeat of the Royal Air Force 
In view of the fact that no passenger ship is permitted to 

leave a port without an adequate supply of life-belts. i 
utterly incomprehensible that a flying-machine, freighte 
with one, two, three, even fifteen passengers, is sent al 
without any provision whatever in the way of lif 
equipment —because the airplane parachute, whe 
designed and constructed, has demonstrated its efficacy. 


‘We have been told that para- 
chutes are too heavy for installa- 
tion on machines in which ounces 
must be saved; but we haye not 
heen told that a serviceable para- 
chute need not weigh more than 
thirty pounds, We have also been 
told that parachutes “are expen- 
sive; but ean anything be more 
expensive than the loss of a Luf- 
berry? It cost the United States 
government about $15,000 to train 
a flyer during the war. The cost 
of the best parachute thus far 
developed is about $600. Cast 
aside all sentiment, all humanity, 
and consider whether $600 is too 
great a price to pay for the saving 
of a mind and a body that repre- 
sent an investment of at least 
$15,000 for training alone, We 
even hear it said that pilots them- 
selves will hear nothing of para- 
chutes, Butis it true? Has any 
vote ever been taken among the 
fifty thousand flyers of Great 
Britain, France, and the United 
States? 

‘The Germans, at least, were not 
blind. In the last three months of 
the war they equipped most of 
their airplanes with parachutes. 
‘The best authorities estimate that 
from fifty to seventy-five per cent 
of the Allied aviators who leaped 
to death from burning machines, 
or who were burned alive in mid- 
air, might have been saved by 
parachutes, 

‘The problem of equipping the 


airplane with a parachute is al- 
most as old as the airplane itself, 
‘As long ago us 1913, Blériot at- 
tached a crude type of parachute 
to his machine —a parachute 


in 


ented by Bonnet, a French 


He Tose 


side by side with the doughboys during the 
Sorin, Chine aed apa’ the Phipptocs 


jon. ‘He was a member of Sir 


Emest Shackleton's Antarctic expedition, and with 
the rest of his party was marooned for six months 
fon am Kcefloe, and for four months and » half more 
‘on an ice-covered isle from which he and his com: 
ppanions were rescued, on the verge of starvation 


Sat eccteeat ant were aansinudy eeppertieg 
Guardian Angel is made of tape because it fs not likely to become entangled in the pack, aris cordage 


‘you. Asthe upper picture chows, the rigging of the 


canteen-keeper. Successful essays 
were made with this apparatus 
until 2 serious accident to Bon- 
net’s assistant, Bourrhis, and to 
his pilot, Lemoine, revealed the 
potential danger of this type, 
designed as it was to drag the 
aviator bodily out of ‘his ma. 

Before this, in 1910 to he exact, 
a well known English engineer, 
E. R. Calthrop, invented a para- 
chute which he calls the Guardian 
Angel, and which in its latest form 
has been officially adopted by the 
British government for use on all 
of its airplanes, So far the British 
and French among the Allies are 
the only nations that have made 
the carrying of parachutes on air= 
planes compulsory. ‘The failure of 
America to follow the British and 
French is certainly not to be 
attributed to lack of inventive 
ness. There are at least a dozen 
American airplane — parachutes 
available, among them the Folmer- 
Clogg, Irvine, Floyd-Smith, Jahns, 
Sperry, Watkins, and Broad: 
wick, to the present Mr. 
Calthrop's Guardian Angel is the 
most thoroughly tested of all 
parachutes. The Guardian Angel 
has dropped nearly two hundred 
men. It is doubtful whether a 
seore of drops has been made 
fh any of the American para- 
chutes, 

In the two hundred drops made 
with the Guardian Angel there 

‘were but two fatal ac- 

cidents, and neither of 
these is attributable 
any way to a failure of 
the parachute itself 
One man, Boyle, wai 
kalled because the hook 
by which the para 
chute-container wa 
attached to the air- 
plane broke. The other 
man, Lieutenant Cald- 
well, perished because 
his life-line became e 
tangled with the elevs 
tor-rocker arm of the 
airplane, so that an im- 
pact officially calculat- 
ed at 2,150 pounds was suddenly 
thrown upon the harness around 
his body, with the result that the 
harness “broke and Lieutenant 
Caldwell fell six hundred feet to 
his death at Dayton, Ohio, on 
June 11, 1919. ‘The’ load ‘was 
never transmitted to the para- 
chute itself. 

‘The problem of inventing a 
parachute suitable for use from 
ui airplane resolves itself into 
these phases: the parachute 
must not entangle the rigging or 
any part of an airplane; its bulk 
when packed should not be more 
‘than one and one fifth cubic feet; 
and its weight not more than 


twenty-eight pounds. In fulfilling 
these difficult conditions, Mr. Calthrop 
hhas produced a parachute that has 
what is termed a positive opening. In- 
stead of using cordage for the rigging, 
Mr. Calthrop adopts tapes; for thus he 
prevents entanglement. Each tape is 
folded backward and forward to form 
a pack in the manner of a common fire 
the whole is secured by a rub- 
‘When the pilot leaps from his 
machine, the tapes are pulled out al- 
ways in’ tension, and for this 
reason entanglement is impos 
sible, 

‘The silk body of the para~ 
chute is first carefully pleated 
around its periphery, reducing 
the parachute to a tube four- 
teen feet long by two feet in 
diameter, This tube is then 
packed, ‘concertina-wise, be 
‘tween two aluminum disks two 
feet in diameter, separated 
from each other by a six-inch 
tubular spacing piece. In op- 
eration the parachute is drawn 
over the lower disk so that it 
actually leaves its container 
with its mouth already open, 
two feet in diameter, 

In its complete form the con- 
tuiner resembles a large round 
ceake two feet in diameter. All 
parachutes are approximately 
of the same size and sh 
Parachute inventions differ 
from one another mainly in the 
character of their containers, 
and the methods of packing. 

‘The standard parachute is 
twenty-eight feet in diameter, 
but during the war the Ger- 
mans were using parachutes 
from nineteen to twenty-one 
feet, Mr, Calthrop is now mak- 
ing’ a scientifically designed 
parachute of only seventeen 
feot in dinmeter. It descends 
with a full load at no greater 
speed than the twenty-vight- 
foot parachute. For over one 
hundred and thirty years we 
hhave been content with the 
twenty-cight-foot parachute, 
But a seventeen-foot umbrel 
scientifically cut, ean be made 
to serve the same purpose. The twenty- 
eight-foot parachute owes its inefficiency 
to the fluting that occurs at the peri- 
phery during flight. Mr, Calthrop’s 
new Guardian Angel assumes almost the 
exact shape to which it is cut, the peri- 
phery being polygonal in flight; that is, 
a straight line is formed from one tape 
to the next whea it is fully inflated and 
supporting its load. The form of th» 
parachute was determined by wind- 
‘tunnel research based on calculations 
made by Major Taylor, R.A. F., a 
mathematician of note, at the National 
Physieal Laboratory in London. 

Far more is expected of an airplane 
parachute than of the huge umbrella 
which has been made familiar by the 


7 iving-machine is less 


professional aeronaut who drops from a 
balloon, to the admiration of thous- 
ands, at county fairs. Remember that 
the balloon is almost stationary, while 
the airplane may be traveling one hur 
dred miles or more an hour. It is dif 
ficult to hold up one’s arm in a swift 
flying machine —asdifficult, forexample, 
asit is to prevent one’s hand from being 
swept buck when dipped into wate~ from 
a fast motor-boat. ‘The mere physical 


task of rising and preparing to jum is 


This is how the parachute drop lcoked from the 
torch of the Statue of Liberty. 
head-first from the flying-boat piloted by Lieutenant 
McCulloch. The experiment 

POPULAR 


ate of this type wil open even thou 
‘ree hundred feet in the sit 


enough togiveone pause. There is great 
danger that the parachute will be blown 
back along the fuselage while the avi- 
ator is sitting on the side, waiting to 
drop. ‘The silk may foul and tear on 
some part of the machine, because it 
loses its forward momentum the instant 
it emerges and is whisked back close 
past the tail of the airplane 

‘That being the case, is it not likely 
that the parachutist himself will be 
struck by the tail plane? Tobe sure he 
retains the momentum of the machine, 
and therefore travels horizontally for a 
breathless moment or two; but he also 
falls vertically. The opening of the 
parachute arrests this horizontal and 
this vertical motion. 


"The Major jumped 


With ordinary parachutes, most of 
which fail to open for the first three or 
four hundred feet, the kinetic energy of 
the aviator may’ actually amount to 
‘more than two tons. Because of the 
aviator’s hamess, this weight can be 
distributed by the body. But what an 
immense strain is thrown upon the 
hharness itself and upon the life-line 
leading to the parachute, as well as 
to the umbrella! Clearly every part 
must be structurally capable of with 
standing extraordinary strain 

Mr. Calthrop hus sueceed 
fn lightening the task of the 
parachute by his positive open- 
ing device. The longer the drop 
before the supporting surface 
‘opens, the greater must. the 
strain of necessity be, But the 
Guardian Angel opens within 
the first one hundred feet. 
Moreover, there is a rubber 
shock-absorber, which obviates 
the necessity of allowing for 
excessive margins of safety and 
which makes it possible to save 
some weight. In all experi- 
ments s0 far held with dummy 
and human loads, the Guardian 
Angel has invariably opened 
within one 1. ndred and fifty 
feet, 

Sveh is my confidence in the 
Guardian Angel parachutethat, 
when the editor of the Porutar 
Science MonTaLY invited ne 
to make a drop from less than 
three hundred feet, I had no 
hesitation in placing myself at 
his disposal. On August 28 
last the Porviar  ScteNcE 
MostHLy demonstration took 
place off the Statue of Liberty 
in New York harbor. ‘The craft 
tused was a Curtiss flying-bont 
of the Trans-Oceanie Airplane 
Company; the pilot was Lieu- 
tenant McCulloch, who took 
the NC-3 across the Atlantic 
Ocean, As a matter of scien- 
tifie record, motion pictures 
were made by a man in the 
toreh of Liberty and by another 
on a boat. 

The drop was successfully 
made at a height of about two 
hundred and fifty feet. This isthe record. 
for a low drop from any type of aireraft. 
tis beaten only by my own record of a 
drop of one hundred and fifty-three feet 
from the Tower Bridge, London, made 
on November 11, 1917. 

‘How does it feel to drop? The ques- 
tion is put to me over and over again, 
Jumping off in cold blood is always an 
‘ordeal, even to one who has dropped 
over and over again ina parachute, At 
the critical moment the question al- 
ways looms up: Will it work this time? 
‘There is a vertiginous drop. And then it 
seems as if a great, kind giant suddenly 
but gently grasps me, just as I seem 
doomed to destruction, and buoys me 
up so that I float gently to the ground, 


At cighty-three he still earns his living by selling 
Sawn ‘dritwood—but the windmill does the sawing 


Why Don’t You Let the Wind 
Saw Your Wood? 
OR years, Louis J. Brotton, of Alameda, Cal., was an 
‘engineer; then for years more he earned his living saw- 
ing driftwood and selling it. At eighty-three he had 
grown too feeble to work the saw all day. 

Did he give up? Certainly not. rigged up an eight- 
foot windmill and made it do the sawing through a belt. 
A revolving platform is part of the idea. Thus, when 
the wind turns the windmill, the motion is imparted 
to the saw, 

‘The windmill is located on the front porch of the small 
shack in which Mr. Brotton lives. Each day Mr. Brotton 
goes in his rowboat to near-by beaches and gathers drift- 
wood, which he saws into one-foot lengths and sells for 
use as fire-wood. 


What It Costs to Stop a Train 


ITH a grinding of brakes the traincomes toa sudden 

stop. The conductor explains: “Nothing wrong. 
Just a signal set against us." Did you 
ever stop to think that it costs money 
tosstop and start a train’? 

A series of experiments in order to 
determine this cost were made in 1905 
by JA. Peabody, a signal engineer 
‘on the Chieago ‘and Northwestern, 
and, although labor and material 
costs have jumped about a hundred 
per cent since the time this estimate 
was made, the figures are still very 
interesting. 

Mr. Peabody took into account the 
extra ‘wear on tires and brake-shoes, 
the extra coal required to work the 
air-pump in replacing expended air, 
and the increased wear and tear on 
engine and coaches. As the result 
of his experiments he estimated that 
the cost of stopping and starting 
and aceelerating a train ranged from 
85 cents for a six-car passenger train 
at 45 miles an hour, to $1 for an eighty~ 
car freight train of 2,000 tons at thirty- 
five miles an hour. “The extra coal re- 
quired amounted in a number of in- 
stances to some ten per cent of the 
total coal used. 

‘Where two roads erossed with an av- 
erage of ten trains a day passing over 
each road, the loss to both roads from 
enforced stoppages to let trains pass 
was found to be $5,800 a year. 


the cable i 
smoothly oll 


hair the lineman 
hhas only to glance 


AAs he slides along 


The Bank Messenger and His Wallet 
Chained Together 


ONE! Thewallet fullof bondshas been stolen! Imagine 
the feelings of a bank messenger when he finds his 
pocket emp: 
He betrayed himself when he first left the bank by uncon- 
sciously patting the prize pocket, and the watchful pick- 
pocket followed 
this cue when 
they were 
caught in a 
crowd together. 
Instead of 


ryit 

in his hand. It 
will be attached 
to the end of 
chain that fas- 
tens around his 


waist. Every- 
‘one will know 
hisbusiness, but 
that very know. 
ledge will be his 
protection. 


‘That sinking sensa- 
tion when a bank 
mewenger discovers 
his wallet’ i gone 


Making It Easy for the Lineman 


Gc aia War ee pe at soee ey 
perch cannot very well get out and get under, he has had to 
combine the feats of the contortionist and gymnast in order to 
see the under side of the wires. At least, that is the way he 
hhas been in the habit of doing his inspecting until lately, 
But now George Replogle, of Lafayette, Ind., hurries to the line- 

man’s aid, bringing a mirror with 
hin, 

In the lineman’s seat invented by 
Mr. Replogle a mirror is attached 
to the travelers, and suspended 
directly the cable. ‘The seat 
both light and compact. The 
mirror attachment adds little to its 
weight, and jt is not at all in the 
way when the lineman slings the 
deview over his shoulder preparatory 
o climbing the pole to begin the 


‘openly in his hand, 
‘Chained to his waist 


day’s work, 
Once he has the seat safely fixed 

on the wires, the lineman has only 

| cost erect and propel it along the 


line he is inspect- 
ing, keeping his 
| eyes on the mirror 
to wateh for 
defects in those 
parts of the eable 
that are not di. 
reetly visible from 
above. 
‘The seat is pro- 
| vided with rollers 
| and slides along 


easily, giving toa 
once unpleasant 
a job the aspect of 

m something like a 
joy ride, 


A Fireless Cooker for Your Feet 


UPPOSE you were the manager of a large packing-howse 
and had in your employ several hundred employees who 

hhad to stand all day on the cold, damp floors of a refrigerat~ 
ing-room. What would you do?’ Mr. Alonzo Newton Benn, 
of Chicago, was confronted with this problem, and the result 
‘was the invention of a foot-warmer. He is shown herewith 


It is made in two sections—toe 
and heel—hinged together. The 
material used is preferably molded 
granulated cork with air-spaces 
therein. ‘Thus the warmth of the 
foot is retained in the shoe while 
the coldness without: does not 
penetrate, A flat steel spring at- 
‘tached to the heel portion reaches 
‘over to the toe portion and makes 
the shoe self-closing. When you 
step into the shoe you press down 
‘on the spring, and the heel comes 
‘up and closes. 

‘The top of the shoe is finished 
off with fur or felt; and a stopper 
is provided that fits into the top 
‘when the shoe is not in use, thus 
keeping the cold air out. 

Of course this foot-warmer may 
be worn in 
other places 
besides re- 
frigerators. 


‘Thin tightly. fit. 
ting cork shoe, 
With air-apac 

throughout and 
far around. “the 
top, ‘will surely 
prevent cold feet 


When Is a Bed Not a Bed? 


‘OU may expect to find a burglar under the bed, but cer- 

tainly not coffee pereolators, toasters, and bureau draw- 
cers. Yet these things can be put there, as our illustration 
below shows, 

‘The bed is what is known as a cabinet bed and is used for 
8 multitude of purposes. Besides the drawers, shelves, and 
cupboards underneath, the head and foot sections of the bed 
tare partitioned off. In the head section there is a clothes 
closet and two shining electric lights. 

‘The foot section boasts of a mirror and a medicine-chest on 
top, with a closet for shoes placed most conveniently below. 

Alas! there is no icebox, 
though there seems to be 
enough space for one in the 
center of the foot of the bed. 
But, of course, that wouldn't 
do." It might freeze the 
sleeper’s toes. 

The lady of our illustra- 
tion has just finished her 
breakfast; she cleaned out 
the percolator but she forgot 
to put away the toaster. 
Never mind; she will notice 
the oversight as soon as she 
turns around. 

‘We are not sure when 
that will be, for, you see, she 
has made a beauty parlor 


He works in a reftigerat 
ing-room, where the cold, 
damp floors make extra 
warm shoes” necemary 


Before the student practises on a patient, he must fist 
rill, clean, fill, and pull the teeth of & dummy jaw 


The Dentist’s Dummy 


JRACTICE on the dummy—thatis the i 

struction given to the student dentist in 
the State University of Lowa. He learns to 
fill, cap, make inlays, and otherwise repair a 
pair of dummy jaws hinged together and 
mounted on a stand that may be adjusted to 
any angle, ‘Thus the dummy jaws may be 
fixed in the different positions that the jaws 
of a patient would take. 

‘The teeth are carved out of bone and 
represent teeth of the average size. The in- 
struments necessary are kept on a shelf near 
by, and the outfit also includes compressed 
air, gas, and electricity. 

By the time the student is ready to put 
theory into practice, he will find himself quite 
skilled in pulling, drilling, and hacking. 


Whistling for the Boss 


HE boss waiks up to the department manager's desk. 
Is Mr. Harris around?” he asks the offiee-bo; 
sir, he’s around the place somewhere; I'll get him, 
the boy. 

He takes up the telephone and asks the operator to get in, 
touch with Mr. Harris. Immediately a horn-blast echoes 
through the building: Toot—toot—fool—toot! It is Mr. Har- 
ris’ code signal. Shortly afterward the telephone rings 
and business proceeds in its usual manner. 

‘The telephone will not always reach a man in a noisy 
factory, and as an executive's business calls him to many: 
different parts of the build- 
if in the course of a day, 
the electric horn has been 
troduced as a signal to 
locate stich men. 

‘The apparatus is a power- 
ful electric horn, wound for 
the ordinary voltag 
operated from a semi 
matic switehboard. ‘The op- 
erator merely sets the de- 
sired code number on a dial 
and pulls a lever. The 
mechanism is thereby set in 
motion, and the apparatus 
automatically sounds the 
call on the horns seattered 
through the building, repeat- 


out of her bed and has just 
started working on her nails. 


ing it three times, and then 
stopping of its own accord, 


Hattie Gets Her Semi- 
annual Bath 


“He « 
round 


orously of, 
fsponged, ‘Then, when it han dried, 
reat jars of oll aro rubbed int 


‘Thin Keopa it from cracking. 


of these manaages euch your nro 
fenouzh to keep Hattie In good con 
ition, Hattie evi 
Tor she sulin ve 


He Rides with His Work 


NCE pon a time the “scissors man" wed 
to tramp wearily down the street, his heavy 
srrindingy wheel slung over his shoulder; o° else 
he rodo in a little cart behind an old horse. 

It remained for a Frenchman to rise to still 
greater heights. We present him here enthronet! 
upon his auto-grinder. Two automobife wheels 


sutfice to carry his sharpening kit, the grinder and 
‘the small gasoline engine that pro- 
vides motive and grinding power. 

Parle cor 


We are told by our 
respondent that he his 
fundred per cent 


> 


When Canal Meets River 
F you were building a canal 
that had to eut acrossa river, 
what would you do? Let the 
‘canal run into the river and sta- 
tion a traffic policeman at the 
watery’ cross-roads' 

‘The people of Chaumont, 
France, asked themselves this 
same question when a canal 
they were building reached the 
banks of the Marne river. 
‘Their answer was the attractive 
bridge which is shown in the 
center of the page. 

‘Though it seems like a 
strange and original idea to 
‘build a bridge over water to 
carry more water, yet it is 
really very important to keep 
the two waters apart because of 
the tides and flood seasons to 
which the river is subjected. 

‘There are over three thou- 
sand miles of canals in France 
and they are used chiefly for 
Jagging heavy merchandise such 
‘as coal and building materials, 
‘The canals are owned by the 
state and arenearly all free from 
toll. ‘The larger canals have 
depth of six feet or more, with 
Jocks one hundred and twenty~ 
six feet long and seventeen 
feet wide. 


Cave-Man Stuff in 
California 


“Stranded. 6 

rt Inland," 
graph of William Poster in 
hik customary” suit sitting 
outalde wn oun at 
Palm ¢ al, “He has 
gone ure.” He 
Tote his hair and beard grow 


he make 
and tries 

to his 

way of living—with but little mue- 
When on these trips, he discards his 
eco costume and wears an old 


Conquering a Stubborn Door 
[S.zeme parts of tne South and West the prosaic 

cellar is replaced by a romantic cave in a hill- 
side. The old-style, half-recumbent eave door 
makes it unnecessary to construct a vestibule to 
the cave, but its weight must be lifted every time 
the door is opened. This objection can be re 
moved by installing a simple automatic lift consist- 
ing of weight sufficient to balance that of the 
door and attached to the door by a strap or small 
rope passing through a pulley, 


Poor Fido!—Or 
Perhaps He's Diddums 


E is wearing the lates: 
in Parisian hair-cuts,. 
wwe have it on the word of 
‘our Paris correspondent, 
bout he doesn’t look happy 
‘over the distinetion. Doubt- 
Jess his name is Toto and be 
isa gay dog at heart, but 
saddened by the names that 
ordinary street pups hur] 
at him when they meet him. 


When It’s 
Summer in Japan 


EAD, feet, and a fan are 
all you see on the surface 
fof the water in the pieture at 
the left. Mz. Keishimoto, of 
Japan, is floating and at the 
same time fanning himself— 
holding the fan between his 
toes. 
‘But why should he fan him- 
self when be ia almost entirely 
submerged in clear, cold 


‘Then again, perhaps he is a 
descendant of some. seven 
‘teenth-century cavalier dog who aped the ways of his master and 
hhunded down the fashion of wearing the hair long, with a love 
lock tied with a gayly colored ribbon at the end. 

We imagine he has heard about those dainty little ribbons tying 
up his forelock until he is sick of the whole tonsorial business and 
would almost change lots with an alley eat. But perhaps we are 
wrong, 

Maybe he's called Diddums,—Diddums, as isa lap-dog we knor 


and enjoys his degradation, not knowing what it isto be a regular dog. 


ter?” He is demonstrating 
that, in spite of his fourscore 
‘yearsand ten, he still is quite agile, If you doubt the skill necessary 
for performing this feat, try it yoursell—but our advice is to choose 
‘a day when the water is calm and a spot where you are sure 
that no one will be watching you. 

In the first place, itis very hard to keep your head erect above the 
water unless you are swimming the breast stroke or treading water, 
‘Mr. Keishimoto is doing neither: he is floating on his back. But at 
the same time he is wiggling his toes —which everybody knows 
you are not supposed to do when you float, 


Now for Half-Sized 
‘Telephone-Booths 
[F308 stort and are 

moat uncomfortable in an 
ordinary telephone-boath, 
hhow would you fel If they 
cuvitin ball? "Twice a 


say some; it couldn't be 1 
‘worse no matter what they 


‘our illustra 


How'd You Like to Be a Movie Star? 


IKE to be a movie star, wouldn't you? Nothing to do but dress up, 
‘smoke cigarettes, and register emotions. Ah, but suppose you were 


told some day to jump from the top of a fast moving train and eatch hold 
of a few dangling ropes? ‘That alters the case. 


‘Tom Mix, a well known star, was given that order, and he filled it, as 
shows. He wasn't sure that the ropes would hold, or 

hat he would catch them: but he went after them as per orders. 
‘The ropes ure called “telltales,” and are stationed on both sides of low 


Is It the Oldest 
Barrel-Organ? 


x 

country chrchy alent 
except for the birds outside, 
you muddenly hear a great 
treaking and wheesing. AK! 
The ongun i being toned 
rrather blown up. And the 


did, say others. Well, any- 


bridges and tunnels to warn men walking on top of the train 


‘They man who does the blowing? 


‘way, the picture below ah are just long enough to give a One of them is shown here 
8 half-sized booth, 20 with, blowing upp his organ * 
an judge for yourself. with’ « foot-pedal 
The abject, of course, sto auve spwee in Bur the man in our picture ie not merely 
already crowded stores and other place “blower; he dom the playing aa well, 
‘where it la customary to inatall telephone Hin ina barrelorgan. With hie right hand 
hs for the convenience of the publ he turns the "barrel,”* with hie left hand he 
he booth i ied right triangle kn the x stops, IT the time be 
‘and the telephone In locate! in the pumps with one foot, He vses his other 
the hypothenuse, Thus, Yow sew foot for 
in line with the altitude, nd reully. have This organ ie Yoeated in a church at 
talmont an much apace to move in as you had Brightlingsea, England, and hax been in 
In the old nquare booth he beginning of the eighteenth 
Hut this ti a tale of booths, and not of century 


For direoting the medicat 
fed vapor tothe head of th 
larynx for the treatn 
of ‘bronchial affection 


pointed nowle is used = — 


Here a party of four patients is using the far 


OF these pocket vaporizers 


vaporizer, 


inhaling the medicated vapors through different ‘nozzles 


Gassing Your Breathing Apparatus 


N cases of disease of the lungs, the 

bronchial tubes, the larynx, and the 
hasal passages, it is often desirable to 
apply medicines directly to the dis- 
eased mucous membranes. ‘The nasal 
passages and the upper parts of the 
larynx are comparatively easily accessi- 
ble for local treatment by douches oF 
spraying; but the lower parts of the 
larynx, the bronchial tubes, and the 
Jungs eannot thus be reached. It is 
obvious that neither solids nor liquids 
‘ean be applied to the mucousmembranes 
of these deep-seated organs. If any 
medicament is to be applied to them, it 
must be in the form of gas or vapor 
inhaled by the patient. 

Numerous apparatuses have been in 
vented for vaporizing medicinal pre- 
parations for inhalation purposes. A. 
French inventor has designed a 
number of vaporizers suited for 
various conditions and based on 
‘the same principle, The substance 
to be vaporized, be it a mediea- 
ment, « disinfectant, or a perfume, 
is placed in a container and heated 
by an aleohol lamp, a resistance 
coil, o some other source of heat. 
‘The vapor rises in a tube, and 
meets a blast of air from a blower 
or a pneumatic bulb operated by 
hand, The vapor becomes inti 
mately mixed with the air, and 
expelled through an opening of 
suitable form, either as a fine jet 
or in the form of a cloud of vapor. 

‘The inventor has built. vapor- 
fixers in a variety of styles and 
sizes, from the traveling model 
which, when closed up, is barely 
larger’ than a cigarette-case and 
may be carried in the pocket with- 
‘out inconvenience, to the lange 
apparatus supported by a stand 
and making it possible to treat 
several patients at the same time. 

Some of the models make 
possible to combine the vapors of 
several medicaments and to inject 
their intimate mixture through a 


single nozzle, while others automatically 
measure the doses of the vaporizod 
medicament to be administered. The 
apparatuses for vaporizing disinfec- 
tants and perfumes are based on the 
same principle, but are more simple. 
In some of the large models the vapor 
may be intermittently expelled in the 
form of rings or clouds by the use of 
pneumatic bulbs pressed by the hand 
of the patient. Some of the smaller 


morels of vaporizers for perfumes or 
deodborizers are cleverly camoutlaged in 
the guise of vases, statuettes, or other 
objects of artistic design. 

The accompanying pictures, itlur~ 
trating three different models ‘of tho 
new apparatus, show clearly the 
adaptability of the vaporizer, By the 
use of different nozzles the apparatus 
may quickly be suited to the require- 
‘ments of each individual ease. 


In_the Cellar of this Brewery 
Now the Mushrooms Grow 


LAS, poor cellar! We knew it 


‘once when it was full of tubs— 
copper ones for making beer. Now 
it is used for growing mushrooms! 
‘That is how the owners of one brew- 
ery decided to make use of their idle 
building. 


Hight guides him es 
gathers the full-grown 
Gushrooms in t 

cellar. Mushcoo 


vhat goes on behind 

farkened windows 
fof this brewery nom? 
Mushroom culture 
The beds are where 
the vats used to be 


Mushroom culture isa very profitable 
business, ‘The plants are easily and 
cheaply raised, and the mushrooms are 
sold at a high price. The beds must be 
made in dark places where there are no 
draughts, such as cellars ard tunnels, 
In the cellar of the brewery shown 

below the beds are arranged in 


rows with narroy between 


inches high and wide, The 
beds are covered with fertilizer 
and then sprinkled with sand, A 
short time alter the spawn is plant 
ed, the mushrooms break through, 
in France many thousands of 
dollars ure made enh year by 


raising mushrooms jn cellar 


HE Bureau of Commercial Eco- 
nomies, of Washington, D. C., has 
launched an educational campaign in 
which moving pietures are to be used as 
textbooks. At the head of the move- 
ment is Dr. Francis Holley, who was 
blind for eighteen years. The free dis- 
play of motion pictures is his method 
of keeping his vow that if he ever re- 
gained his sight he would devote the 
remainder of his life to teaching 
the rest of the world how wonder- 
ful a gift sight is, 
‘The Bureau is sup- 
ported by voluntary 
subscription, endowment, 


Knockdown towers ore used in 
taking. industrial films for edu- 
‘cational and publicity purposes. 
Dr. Francis Holley uses the pictures 
in free exhibitions, his object being 
to make people realize how won 
erful Is the gift of sight. Dre 
Holley was blind for eighteen years 


‘Trucks like this carry and exhibit Dr. Holley's 
films to millions of people all over the world 


The Movies Are at Your Back Door 


and annuities, and already has a library 
‘of 20,000,000 feet of film to draw upon, 
The films illustrate a great variety of 
subjects, but place special emphasis on 
depicting the manufacture of various 
articles of commerce from the raw ma- 
terial to the finished product, 

Specially constructed  motor-trucks 
are employed by the Bureau in this 
educational campaign. Bach truck con~ 
tains its own electric light plant, and 
carries a standard projection machine at 
the rear end, and a collapsible steel 
frame which, when set up, will support 
a projection sereen twenty feet wide and 
thirty-six feet high. The generator on 

the truck supplies the necessary cur- 
rent for a number of flood lights 
placed in the sides of the car body. 
‘These trucks have earried instrue- 
tive films to the remotest districts, 
and exhibited them free, 

During the war the service of 
the Bureau was placed at 
the disposal of the Govern- 
ment and contributed ma- 
terially to the success of the 
Liberty Loan campaigns and 
‘the various drives for ehari- 
table or patriotic purposes. 

Motion pictures of indus- 
trial processes are of partic- 
ular value just now, when the 
Allied nationsare making tre- 
mendous efforts to find mar- 
kets for the products of their 
factories, mines, and farms, 


Built to Carry Passengers through the Air 


HY build giant engines if several 
ler ones will do?” 

‘This question is often asked of nero- 
nautical engineers when they express 
the opinion that the very large and pow- 
erful engine is one of the necessary re- 
quirements for the great 
passenger machines of the 
future, 

‘There are many points in 
favor of the gigantie motor. 
First of all comes the all- 
important question of 
weight. 

‘Two small engines of 300 
horsepower will weigh more 
than one large motor of 600 
horsepower. The small en- 
sxines must have two sets of 
crankeases, magnetos, and 
cylinders, ‘while the ‘large 
machine has only one set— 
heavier, to be sure, than 
each of the smaller sets, 
but lighter than the two 
together. 

Quite as important is the 
propeller efficiency. The 
losses in one large propeller 
are less than the combined 


Isn't it clear, therefore, that a well 
designed large engine means a big step 
toward the giant commercial machine of 
the future? 

Knowing this, an Italian firm of auto- 
mobile engineers recently designed the 


This enormous air 
plane engine has 
twelve cylinders 


Tosses in two smaller pro- 323, '%*, 225m! 
pellers. clations 8 minute 


largest aviation engine of today. 
engine has twelve eylinders arranged 


The 


V-fashion. ‘The bore is 6.8 inches, 


the stroke 8.4 inches, while the normal 
speed amounts to 1,650 revolutions a 
minute. 


‘At this speed the engine de- 
velops 685 horsepower, but 
if necessary it ean be run 
at 1,700 revolutions, when it 
will give 750, its maximum 
horsepower. "Some advance 
on the anemie 35-horsepower 
engines of only ten years ago, 
is it not? 

‘The weight of thisengine is 
not high considering its pow- 
er, for the complete motor 
‘weighs only three-quarters 
of a ton. A large single-en- 
sgined biplane has been built 
specially for this big motor. 

Last summer this machine 
flew from Paris to London, a 
distance of 225 miles, in just 
over a hundred minutes. A 
few days before performing 
‘the feat, the airplane had 
traveled from Turin to Rome 
and from Rome to Paris at 
an average speed of 163 miles 
an hour, thus breaking all 
records for this journey. 


Nothing Seems to Cure It: I’m 
The modern patient’s life has 


She is neither telephoning 
nnor seeking haven ina 
costly bathhouse, “A mo- 
ment afer this” plture 
Was taken she shut the 
door on herself ‘and her 
ireitated “throat. She 


ed on the steam, let 
the device at "the side 
flavor and permeate the 
little room with menthol, 
‘and long before the picture 
‘was developed she had 
Meveloped perfect health 


In a gymnasium suit this dignified 
‘man could obtain a maximum of 
embarrassment anda minimum of 
‘exercise. So, taking a. position 
Teenty feet from hia own fireside, he 
takes the exercite for chert and 
shoulders that his physician haw 
Suggested. He pull up the springs 
fand they pull down the fatty tise 


‘The yas gong has not been rung, nor is the 

young woman drawing treasure, from a 

near-by florist’s shop. She can't sleep. ‘i 
She's only a young miss, and he told her — 

when he eame back from war he'd peab- 

‘ably — Well he's due back next Monda,, 

fand she can't sleep. ‘This devies removes 

the excess moisture from the tunes wi 

‘out ‘pain cr inconvenienc®, producing a 


Soothing effect that terminates in sleep 


‘This looks too comfortable to he scientific. 
The patient is undergoing hot ant cold 


regulates the temperat 
the health of the patient. and the accuracy 
(the operator increases with every treat 
‘ment, "Would you rather give for get 8? 


Taking Something for It All the Time 


become just one machine after another 


This young woman ix not 


‘on the road, “a. glaring 
light it not Bt to took at 


moved that the first paragraph 0 
Bolshevist'sspeech wouldblow ta block 


A slight stomach-ache may become 
Below is a little cabinet containing four radiant lamps to throw heat 


‘might be obtained by the application of two thousand hot-water 
‘bags, one ton of plasters, and a sheaf of old-time prescriptions 


a 
hh? removing the tired 
as Tines from under her pretty ‘eyes (note 
unencumbered eye) with high-f 


=o : 
, “eS 


You Can Ice-Skate on the 
¢ Sidewalk Now 


LL the joys of ice-skating—with- 
‘out any ice—are provided for in a 
Skate invented by Harry Paulsen, of 
‘New York. It has rollers all along the 
bottom and a2 hard rubber knob 
clamped to the point. The knob is 
used for pirouetting, and the rollers 
allow a flexibility of motion that is not 
possible with the ordinary roller- 
skate, On these skates you ean make 
a figure eight, spell your name, 
‘waltz, or do any other iey tricks. 

At first glance Mr. Paulsen's skate 
Jooks like the ordinary iee-skate, fcr 
the rollers are almost concealed |e- 
tween the side plates. They are Fe] 
rigidly in place by 
small shafts running 
irom side to side. 


‘No roustabouts unload the barge. The freight-cars are hauled down on a 
marine railway to the level of the barge-deck: the rest you can imagine 


Taking the Freight-Car to the Steamer 


N order to do away with the 
roustabouts who are a fa- 
iniliar sight along our Southern 
rivers, Gustave A, Hansen has 
Invented a louding and unload- 
ing aystem, “He believes that 
his invention will do away en- 
tirely with tedious hand truck- i | ] | | | 


ing. ‘How the marine rail- 

“i A ister of machinery ar- ee the Fao Beane ice: mane 
ves at Smithtown. ‘There is no Sire down 0 Sthe ‘on rollers instead of on ice 

wharf, Five earlonds are to be transferred from the 68" a" 4 oe Spear ot erosions 


railway tracks on shore to the steamer. Ordinarily 
this means hours, or days, of hard manual labor. 
How can the task be accomplished without, handling 
in the usual way? If you will study the illustration 
shown at the top of this page you 
will see how Mr. Hansen is planning, 
to do it. 

A marine railway runs from the 
tracks on shore down into the river. 
‘What Hansen calls a cradle moves on 
the marine railway. Two of the 
freight-cars are backed upon. the 
ceradle on shore. ‘Then the cradle is 
hauled down the marine railway with 
the aid of a eable passing around an 
electric switch to the steamer. 

It’s simple enough now to trans- 
fer the freight from the cars to the 
steamer; for the floor of the ear and 
the deck of the steamer are flush, 
the freight passing over an interme 
diate platform on the eradle, which 
must be held at exactly the right 
level. 

‘All this maneuvering, of course, 
will require the most ‘careful and 
skilful handling of the steamer. 
‘The vessel must be held in exactly 
the correct position for keeping the 
cars at the right level. Still, Hansen 
‘thinks that this will be a very simple 
matter, because the eradle with the 
car will help to push the steamer 
out just the right distance, 


Buy a Bond and Win a Bonus 


HE glass sphere in the picture, 
containing what look like cart- 
ridges, is not some new weapon of 
war, ‘It is a lottery jar, and was 
made for a French bank, the Crédit 
Foncier, A lottery jar four times 
‘the size of this one, to contain millions 
of cartridges, is being built for the city 
of Paris, and $60,000,000 will be 
given out in bonuses to holders of 
lucky-number French vietory bonds. 
Each cartridge will contain a slip 
of paper carrying the number of one 
‘of the victory bonds to be floated by 
‘the city of Paris, The cartridges will 
be dropped into the sphere through a 
small opening in the top. When all 
‘the bonds are sold and their cor- 
responding cartridges are in the 
phere, a small steel trap-door at the 
opening will be closed, locked, and 
sealed with the great red seals of the 
city. Then the sphere will be re- 
volved rapidly, and when itisbrought 
to a stop the opening will be at the 
bottom. Theseals will be broken, and 
the cartridges shot out, one by one. 
‘The holder of the bond corresponi 
ing to the first cartridge shot out will 
receive $250,000. 


‘This is one reason why 
the eost of living is high 


HAT shall we do to reduce the 
cost of living? ‘There are two so- 
lutions, economists tell us. Pro- 

duce more—that is the first, solution. 

Distribute more efficiently—that is the 

second solution. Increased production 

means the speeding up of existing ma~ 
chinery and the invention of new and 
better machinery. But more efficient 
distribution? ‘The more one considers 
that tremendous problem, the more one 

is convinced that nothing short of a 

complete transformation in the methods 

of handling goods at our terminals ean 
meet the situation. 

Something must be radically wrong if 
{t costs less to send a bale of goods from 
a to Boston, 1,300 miles, than to 
rit from one pier in Boston har- 
bor to another; if it costs as much to 
deliver a machine-tool {rom one of New 
York's great terminals to the hold of 
ship ag it does to transport it by rail 
from Chicago to that New York freight 
terminal; if a bale of cotton can be 
shipped by water from Savannah to 
New York ut less cost than fr raising 
it from the hold of the vessel a 
transferringit to a Brooklyn warehouse. 
Average Day’s Run of a Freight-Car 

‘The worst of itis that when terminals 
are s0 poorly equipped as to make it im- 
possible to load, unload, and distribute 
quickly, the arteries of supply 
suffer in turn. We boast of our 
Jong hauls, We never speak of 
the inordinate waste of time 
entailed by poor terminal faeil~ 
ities. ‘The average daily mile- 
age of two thousand freight 
‘ears on one hundred forty-four 
railroads, according to recent 
records, is—what, do you sup- 
pose? Twenty-six—just twen- 
ty-six! And these twenty- 
six miles were covered at the 
breakneck speed of two and 
‘one half hours! ‘These 2,000 
freight-cars are only ten per 
cent efficient. And we think 
that we have progressed since 
‘we abolished the stage-coach! 

Tt costs $3,000 2 day to hold 
fan ocean freighter in port; 
$1,000 a day to hold a coast- 
wise or tramp steamer, Since 
New York, Boston, and 
other Ameriean ports ‘supply 


stable for the night, and 


Cutting Down the Cost of Living 


the country and distribute the coun- 
try’s products, imagine what must 
be the cost to the people of 
he United Sates in the delays 
incurred in -moving 600,000,000 tons 
across the marine freight terminals! 

Now, it must not be supposed that 
our government, state, and city authori- 
ties have been blind to conditions that 
were antiquated fully fifty years ago, 
Within the memory of living men, at 
least a dozen schemes have been pro- 
posed to better our distributing ma- 
chinery. It is hard to change a compli- 
cated and more or less standardized 
system. New York was probably the 
last large American city to change from 
horse-cars to electric traction, from gas- 
lamps to incandescent are lights. The 
change was staggeringly expensive, but 
it had to be made, And so it is with im- 
proving our methods of distribution, not 
merely in our large ports, but wherever 
there is an important freight terminal, 
‘Tens of millions, possibly hundreds of 
millions, must be spent; but, until they 
are spent, we must expect to pay 
twenty-five per cent, and possibly more, 
for the necessities of life. 

Admitting all this, what system of 
distribution shall we adopt? Most of 
the machinery that is advocated for our 
ports and cities is of loeal benefit only. 
‘The distributing system of the country 


three hours by merely standing in line at terminals. 
When the congestion is at its worst in New York, a 
river unhitches his horses, leads them off to 


returns the next day 


Twenty-six miles a day is the aver- 
age journey of a freight-car. 
the present cost of transportation 
that helps to keep the “high” in 
the high cost of living. Herewith 
we present an Englishman’s solu- 
tion of the distribution problem 


It’s 


25 whole must be considered. ‘The 
system that is adopted must provide not 
simply means for quickly loading and 
discharging a eargo from a ship; it must 
reduce the time of transportation to 
inland cities and the cost of commodi- 
ties to the farmers of Nebraska, 
The High Cost of Loading 

Under the present system, when a 
cargo is unloaded, it is transferred not 
immediately to freight-cars, but to 
warehouses, a process attended with 
much man-handling. Warehouse ac- 
commodations are hopelessly inade- 
quate. Freight is left on wharves, to be 
handled later, in the meantime congest~ 
ing and dislocating other traifie. Ulti- 
mately it dribbles into warehouses or 
into freight-cars that have been waiting 
empty elvewhere for days or weeks. 
‘Thus thousands of tons of perishal 
freight is annually destroyed; time 
and labor are wasted; deliveries to 
manufacturers, merchants, and con 
sumers are delayed. When a freight 
train is at last made up, and it speeds 
on its way to Chicago, St. Louis, New 
Orleans, one of a seore of many Amer- 
ican cities, what happens? It runs 
into an antiquated terminal, Some 
of the cars are detached; the others 
are broken up to be dispatched over 
several different railways, after much 

switehing, sidetracking, and 
coupling. 

‘The railways complain that 
they are not receiving enough 
for the carrying of freight, 
‘The truth is that freight 
charges are exorbitantly high 
because they cover not merely 
the actual cost of transporta- 
tion anda legitimate profit, but, 
also the eost of the losses in- 
curred by an outrageous sys- 
tem, perpetuated because it 
was nobody's business to im- 
prove it. The high freight 
charges have to be added to 
the cost of goods, with the 
result that manufacturers and 
retailers raise their prices to 
the consumer, who, in the end, 
foots the bill. Yet these very 
freight charges react on the 
railway companiesthemselves. 
They too must pay for ma- 
terial—pay, moreover, their 


|. Telfer gantries for handling cargoes 
niles raised to clear ships’ masts 


sys incurred in 


% fnoving six hundred million tons across the marine freight 
sand dollars a day to bold a. coastwise or tramp steamer. 


fe, the consumers, pay the bills in the end, and i's a big 


huge self. twelve tons a minute runs into position opposite one 
Of the hatches. ‘The cargo is hoisted and depesited into 


share of the increase which their own 
charges help to raise. The evil grows 

ively, increasing like a rolling 
snowball, while the people wonder why 
the cost of living is ever increasing. 


How Gattie Would Solve the Problem 


One of the first to recognize and en- 
ergetically urge the necessity for reform- 
ing this system on a drastic and 
‘comprehensive seale was an English en- 
gineer, Mr. A. 8, Gattie, who for many 
years ‘has been developing the plan 
pictured in the accompanying illustra- 
tions. Mr. Gattie's seheme, for con- 
venience, may be considered under two 
headings. ‘The first (a) involves the 
provision at all important ports of 
adequate apparatus for the loading and 
discharge of ships, and the erection of 
suitable buildings on the wharves, 
‘equipped with mechan- 

feal and automatic de-  / 

views for the quick sorting, | 

storing, and dispatch of 

freight. ‘The second (6) 
involves the construction 
at every. big railway 
center of a central 
freight clearing-house 
which is to take the place 
of the existing indepen- 
dent railway freight- 
yards, the building be- 
ing equipped throughout 
with mechanical hoists 
and conveyers, by which 
freight may be rapidly 
transferred, sorted, and 
dispatched, connected by 
underground lines with 
all the prineipal railways 
and communicating by 
roadways with the ‘eon 
signee. Standardized con- 
tainers (cases, erates, oF 
slings) are to be used, in 
‘which the cargo or freight. 
fs to be held, 40 that it 
can be bodily’ transferred. 
in bulk to and from 
freight-cars and motor- 
trucks. A systematic or- « 
ganisation for the rapid 
collection and delivery of 
goods by  motor-trucks, 
‘80 a8 to relieve street traf- 
fic congestion, is a sub- 
sidiary feature of the 
clearing-house, 

Consider first the load- 
ing and unloading equip- 
ment which Mr. Gattie 
advocates for a port. 

Along the edge of a 
wharf or quay are two 
parallel walls, consisting 
of a series of arches, on 
top of which rails are laid 
upon which huge self- 
propelling gantry cranes 
travel. Between the walls 
are two railway tracks on 
which freight trains are 
drawn alongside berthed 
vessels, On the inner side 


‘The sped is limited to the quantity of goods 


of the inner wall a building of three 
floors is shown. From the second floor 
of this building to the wall, a lean-to 
roof, which travels longitudinally in 
sections, is arranged so that any section 
may be ‘moved out of the way when a 
crane is at work. 

On the ground floor a system of con- 
tinuous “trucker” belts is provided to 
travel longitudinally, and at suitable 
intervals eross traveling belts are pro- 
vided. Similar travelers are provided 
‘on the upper floors. The gantry cranes 
are fitted with anumber of “‘telfers,” 
or hoists, arranged to travel along the 
crane cantilever arms and to pick up 


‘The cranes are capable of carrying 


hhatches would be capable of carrying one hundred and eight tons a minute 


goods from the holds of vessels and 
deliver them on shore. Each erane 
would handle twelve tons of cargo a 
minute. 


How the Plan Works 


The modus operandi is as follows: A 
‘vessel is berthed, an empty freight train 
is drawn up alongside, and a gantry 
‘rane runs into position opposite cue of 
the holds. Cargo is hoisted up by the 
telfers, and deposited either directly 
into freight-cars or barges or on to 
stationary platform alongside the truck- 
er belts, on to which it is mechanically. 
projected when required. By these 
‘belts it fs conveyed and automatically 
transferred to the cross belts, the 
truckers being so arranged that goods 
over any particular trucker may be 
sutomatically delivered on to any cross 

belts, by which in turn 
the ‘packages may be 
conveyed to any bay of 
the warehouse for storage, 
or may be delivered right 
away into freight-cars on 
the other side of the 
building. 

By this means man- 
handling is reduced 
to a minimum, and 
simply consists of adjust 
ing the cargo slings for 
lifting or releasing pack- 
ages, while movement of 
‘the cargo is almost con- 
tinuous from the time it 
eaves the hold until de- 
posited where required — 
‘an enormous advantage, 
reducing congestion to a 
minimum. To load a ship 
the process is simply re- 
versed. 


The Clearing House 
‘for Freight 

‘This in brief is the port 
system for the rapid load 
ing and unloading of 
ships, Let us now con- 
sider the central freight 
cclearing-house that Mr. 
Gitte woul eret in Ch 
cago, St. Louis, and in- 
land’ towns — indeed, 
wherever there is an im- 
portant freight junction, 

In cities and large 
towns served by a 
number of important 
‘ways, each company ust- 
ally runs its own freight- 
yard and warehouses, 
‘with the result that some: 
times a great number of 
independent freight-yards 
exist miles apart. 

‘By the substitution of 
a central clearing-house, 
land would be released 
for building or other pur- 
poses; freight-yard shunt- 
ing—the curse of rail- 


The Clearing-House for Freight 


In the clearing-house all switching is avoided. Instead the 
‘container system is 


‘men on the platforms hook the containers to the cranes, 


and immediately the train is relieved ofits load. All the 
‘through traffic f c ded 


cars that contain for other lines are 


ways, by which more time and energy is, 
‘wasted and more damage and accidents 
to goods and rolling stock are caused 
than in any other way—would be almost 
climinated; the idle periods in the life of 
locomotives and freight-ears would be 
reduced to a minimum; and rapidity in 
transport and delivery of goods would 
be expedited beyond belief. 

‘Mr. Gattie’s clearing-house would 
consist of a great building 1,300 
feet long, 500 feet wide, and 200 
feet high, covering 15 acres, the base 
ment extending beyond the walls and 
covering an area of 30 
acres. It would be con- 
nected by underground 
electrified lines with all 
the main railways serving, 
the district, these lines 
branching out within the 
building into a great 
number of sidings on to 
which freight trains are 
drawn by electric loco 
motives. 


Traveling Cranes and 
Sorting Floors 

Spanning across the 

railway tracks are thir- 


teen roadways, each fifty- 
two feet wide, carried on i 


and coming from all parts, instead of 
being run into various freight-yards 
miles apart, are brought directly into the 
clearing-house, the modus operandi is as 
follows: Containers filled with goods 
intended for transfer complete from one 
railway to another are simply trans 
{ferred bodily from one train to another, 
while those intended for dispatch by 
road are hoisted up and deposited on 
‘motor-lorries. In this way it is claimed 
that a heavy freight train can be un- 
loaded and reloaded in fifteen minutes. 

When its contents have to be dis- 


by the redemption of land and economic 
and extended use of rolling stock. 

‘The enormous saving of time and the 
increased use that could be made of 
otherwise idle or empty vehicles is too 
obvious to need exposition; but an- 
other advantageous feature is the 
lessening of congestion of street traffic. 
‘There is no question but that street 
congestion arises principally from the 
tremendous number of earriers' vehicles 
‘engaged in the collection and delivery of 
goods. A systematized method worked 
in conjunction with the clearing-house 

would eliminate the 
areater part of this con- 
gestion. Mr. Gattie gives 
aan instance of what takes 
place daily and hourly: 


This Is Merely a 
Typical Case 

“You may have « nar- 
row street blocked by a 
dozen or more carriers’ 
vans, some perhaps with 
‘only one or two parcels to 
collect or deliver—in 
many cases several. vans 
calling at the same build. 
ing, The result isthatear- 
man No. 6, having finished 
his call and blocked fore 


bridges and communieat~ 
ing with the streets; and 
above the roadways are 
four sorting floors. Over- 
head traveling “eranes 
span the roadways, 
while others run below 
the roadways and span 
the trucks. The upper 
floors are provided with a 
saystem of traveling truck. 
cers circulating past well- 
holes in the floor, and 
truckers are provided 


Brorer bay of the clearing house.” How is it done? | By truckers of 
fr. Gattie’s invention. The trays on which the freight is carried are 
transferred from one trucker to another or toa freight platform by means 
‘of transfer rollers. These transfer rollers are raised vertically to lift the 
tray: they are swiveled for diagonal delivery: they are rotated to roll, 
the tray to or from the trucker deck by gears actuated by a centrally 
pivoted lever arin. ‘The lever arm is operated by one of two rales 

ts ends, which rollers engage a channel-iron cam-rail on a trucker 
fanning oan adjacent track. ‘The tay i alied from one tucker to 
the other by a rotation of the lever arm. A postage stamp can 
be transferred by the truckers from any square inch of the vast floor 
fof the clearing-house, transported and set down upon any other unoc 
cupied square inch without touching or interfering with any other 
Toad, although the space may be crammed full of machinery 


and aft by other vans, 
lights his ‘pipe and dis- 
‘cusses the latest strike for 
‘a couple of hours with 
‘carmen Nos. 8 and 9, who 
are both waiting todeliver 
‘or collect at the same 
building! When at last 
the vans leave they swell 
the volume of slow mov- 
traffic in the main 
streets, Central organ- 
ization directed from the 
clearing-house and the 


the basement, or “erypt.' 
Of course, only trains with goods 
secured in standard “containers” should 
be allowed access. 

‘A trucker consists of a truck, pro- 
vided with rollers capable of revolving, 
and supporting trays containing parcels 
in such & manner that the trays may be 
transferred by the rollers from a sta- 
tionary or moving trucker to or from 
1 platform, or to another stationary oF 
moving trucker. ‘These truckers con- 
stitute a distinetive feature of Mr. 
Guttie's schemes, and are a truly won- 
derful invention. You may have two 
parallel lines of them, one traveling at 
three and the other at six miles an hour. 
Supposing a parcel to be placed on a 
slow-speed trucker, A: as it approaches 
or overtakes another fast moving 
trucker, B, it is literally true that B 
tries to grab the parcel, but cannot 
unless A wants to part with it, and 
the marvelous thing is that A knows 
exactly which trucker to deliver its 
oad to, and won't deliver to any other. 

Assuming that a number of trains 
belonging to different railway companies 


tributed, the container is hoisted to one 
of the sorting floors or lowered to the 
erypt, where the parcels are distributed 
by the traveling bands into certain 
bays (of which there are 1,630), whence 
they are transferred in bulk. 

In this way parcels intended for 
a certain destination, after being me- 
chanieally conveyed from trucker to 
trucker and from floor to floor by means 
of elevators to which they are delivered 
and from which they are automatically 
discharged on to other truckers, at last 
find their way to a specified bay, where 
they are collected, placed in other con- 
tainers, and lowered on to a vehicle for 
dispatch. ‘Thus many of the trains 
leave the building, loaded to approxi- 
mately the same extent as when they 
enter. 

As projected in 1912, Mr. Gattie esti- 
mated the cost of such’ a clearing-house 
for London, including land, building, 
equipment, rolling stock, and tunnels, 
‘at £14,000,000 and the annual profit at 
££9,000,000 indepeucently of the great 
economies to railway 2ompanies effected 


adoption of the container 
system would easily render such eases 
impossible and relieve the main streets 
from much totally unnecessary traffic.” 
If such enormous improvements can 
be #0 simply effected, why do we plod 
along in the same old ruinous grooves? 
Because it is nobody's business; be- 
cause of rivalry and jealousy between 
railway officials, between great firms of 
carriers, and even between port, city, 
and town authorities, and the lack of 
initiative to do the obviously right 
thing; because of the parsimony that 
prohibits the raising of the necessary 
capital and anticipated difficulty in 
reaching agreement as to how such 
capital and profits should be appor- 
tioned: because of apathy of govern- 
ment departments or Jack of power to 
enforce the necessaty cooperation and 
‘the need in governments of strong men 
with to initiate drastic refor 
In England the Ways and Communica- 
tions Bill was introduced to effect re- 
forms in methods of transport—whether, 
as passed into law, it will provide the 
necessary powers, remains to be seen. 


‘This smokestack blew away and was put in place again with- 
Out the aid of machinery. It was pulled tp the hill by a 
‘hain block and then faised t0 a horwontal position by jack: 
screws. “A ateel cable was looped around the center of the 


cchain-blocks hooked to 


stack, the cable did the 


‘ationary logs on the other side of 


the hill; the cable and jack-screws raised the stack higher, 
When the jack-screws were no longer able to follow up the 


‘work alone; the derrick was hinged 


stack, continuing on across a two-legged derrick and down to to facilitate the work. "A concrete collar finished the job 


Putting a Wandering Smokestack Where It Belonged 


WIND-STORM tore a huge 

smokestack from its foundation 
ind dropped it fifty fect away. As it 
plunged into the ground the top end 
flattened out, Later the owners eame 
to view the remains. They decided that, 
if the broken end were cut off and the 
remainder straightened out, the stack 
could be used again, 

But how could they get it back? 
‘The power plant at the smeltery to 
which the stack belonged was being 
overhauled, and the job would have 
to be done by hand. This meant 
that a stack weighing fourteen thousand 
pounds would have to be dragged fifty 
feet up a thirty-degree incline and then 
placed upright. ‘The stack, which was 


Out with the Weeds 


HERE do oats, peas, beans, and 

barley grow? Well, some of 
them grow in the back yard of George 
K, Caviness, in Seymour, Iowa. And 
they grow very well, for he constantly 
weeds and cultivates his ground. He 
does this with a special tool of his own 
invention — a three-pronged hoe which 
can be attached to a wheel and pushed. 


A three-pronged hoe makes an ex- 
cellent cultivator and weed-gatherer 


in sections of 1{-inch steel plates, was 
six feet in diameter and seventy-five 
feet long. 

First, the end was chopped off and 
the remaining flattened part forced 
back into shape by jack-screws. Two 
thirty-two-foot logs were placed on 
either side of the old concrete founda- 
tion, fourteen feet apart and parallel 
to the direction in which the stack had 
to be moved. 

Another pair of logs were driven 
horizontally into the other side of the 
hill to the depth of one foot, to serve 
as the pulling point. A two-legged 
derrick was fastened to the two logs on 
the top of the hill, so that it had free 
play. While this work was going on, a 


Without leaving his comer in the boiler: 
room, he watches and controls his boilers 


new foundation was being prepared. 
‘The preparations finished, the stack 
was rolled in position for an uphill pull. 

A steel cable was looped around the 
end of it and the stack was pulled 
to the top by a three-ton chain-block, 
‘The lower end of the stack was rained 
jack-serews until the stack hung 
in « horizontal position. Next a steel 
cable was looped around the top end 
of the stack. ‘The cable continued 
‘on across the derrick and down to the 
chain-blocks hooked to the logs sta 
tioned on the other side of the hill. The 
stack was then pulled into an upright 
Position and lowered into its new base. 
Acollar of reinforced concrete was poured 
‘around thestackand the job was finished. 


Keeping an Eye on the Boiler 


N extremely valuable part 
‘of the boiler-room equip- 
ment is the boiler control board. 
‘This contains indicating and 
recording instruments for each 
boiler and the switches and 
levers for controlling the work- 
ingconditionsof the boiler plant, 
By the centralization of the 
indicating and recording in- 
struments and the controls 
‘within a small compass, a great 
deal of time and labor is saved 
and the efficiency of the steam- 
generating plant greatly in- 
creased. On the board shown 
in the picture are mounted 
steam flow meters, a draft- 
gage, a recording "thermom- 
eter with two pens recording 
the temperature of the feed 
‘water entering the economizers 
and boilers, and a flue gas 
pyrometer ‘connected to a 
thermo-couple in each uptake 
to indicate flue gastemperature, 
‘There are also a Venturi feed 
water meter, a gus collector and 
analyzer, and a flow meter. 


What They Whittle as They While 
cu Away the Time 


‘An Alaskan miner carved the American flag in the top of an epple-box. Seven 
‘hundred and seventy-one pieces linked together make up the stars and stripes 


Let Good Roads Save Millions 


‘There are more than 6,000,000 cars and trucks in use today. If each 
‘one was of two-ton capacity and traveled only 50 miles a day, 
tthe daily saving in gasoline over concrete roads, as compared with 
‘earth roads, would be 26,430,000 gallons, worth, at 25 cents a gal- 
lon, the tremendous sum of $6,607,500—and that for only one day 
im the year. For a 30-day year the saving would amount 
‘to 7,$29,000,000 gallons or $1,982,250,000, a sum which makes what 
‘we are spending for good roads almost insignificant in comparison 


Below ie shown a modern concrete 
road, over which a loaded two-ton 
truck was run 11,76 miles on one gallon: 
of kavaline, ‘This would amount to oaly 
$2112 for a distance of 100 miles, In 
this particular case the motor truck 
wat in perfect mechanical condition 


is very clearly 


sioually sink i 
the hubs 
tating th 


mileage for a loaded 
two-ton truck is 
only 3.78 miles 


Leading a Chorus Around a Corner 


EW people at the opera 
or any musical perfor- 
‘mance where choruses are 
engaged realize the mechani- 
cal difficulties of an orehes- 
tra leader. It is obvious that 
every musician and singer 
must be at the instant eo 
mand of his baton. ‘The 
delay of a fraction of a sec- 
‘ond in obeying his signal 
may. spell disaster. The 
problem of leading is com- 


is frequently the case, a second leader 
stands behind this covered window and 
duplicates every motion of the leader's 
baton, Hestandsin such a position that 
his own baton is in sight of those on the 
stage even when the curtain isdown. So 
cleverly is this done that those on th 
stage hidden from the real leader almost 
hover miss a beat. 

‘An even more difficult problem arises 
when a chorus sings behind the scenes, 
out of sight of the second leader. It is 
often impossible for it to occupy a 
position within sight of the man at the 
lookout, In this case three and even 
four leaders are employed, all con- 
stantly in sight of one another. 
motions of the leader before the eurtain 
are thus repeated by the man at the 
lookout, who is in turn copied by the 
leader at the extreme back of the stage, 
who is duplicated by still another. 

‘The complicated leadership of the 
baton is thus carried around corners, 
often for a hundred feet or more, with- 
out the loss of an appreciable fraction 
of time, 


‘The chorus is out of range ef the 
‘orchestra leader and follows the 
rections “of ‘a ‘second leader 


plicated when a chorus or part of the orchestra plays or 
tings off stage. But the problem is not insolvable. 

‘An ingenious plan has been adopted at the Metropolitan 
Opera House in New York for keeping every part of the 
ferext stage in touch with the leader. There is a small 
window in the elaborate decorations on a pillar at the left 
of the stage, This opening is covered with gauze heavily 
gilded. Now, ifthe leader wishes to direct a group of singers 
‘or players on the stage while the curtain is down, which 


‘The man secreted behind the left-hand pillar of the Metropolitan Opera House 
stage watches the orchestra leader through a peep hole and duplicates 


Getting Him Back on 
His Feet 

ERE’S a new invention for the 

semi-invalid who is not strong 
enough to use erutches and not weak 
enough to need a wheel-chair; it is 
2 combination of both, The upper 
part of his body is supported by 
crutches that terminate just. below 
his waist. in the frame of a wheel- 
chair. He sits on a bicycle saddle 
end his feet touch the ground. 

‘The saddle is attached to the chair 
frame and the freme moves on 
rubber-tired wheels. A strap to 
support. his back is fastened to the 
top of the erutehes. ‘Thus, in a half- 
standing, half-sitting position, he is 
able to move about and gradually 
strengthen all his limbs, 

‘Whether the patient is recovering 

from a severe illness 
that has left him in a 
weakened condition, 
or whether he is a 
vietim of war or ae- 
cident, suffering from 
a broken leg, the 
walking-chair will 
help him in. learning 
to walk again. 

‘The crutches and 
saddle may be ad- 
justed to different 
heights in order to 
suit the patient. 


Half walking, batt 
the invalid 


lowing of exercise 


Go to Sleep, My Lady 


LE Ss segment your ore 
hhead resting on a ledge, and you 
il surely go to sleep. So says Alice 
©. Darling, of Lebanon, N. H. She 
discovered this in her insomnia days, 
and promptly patented it. 
Her invention calls for a two-pieced 


Tnstesd of using sleeping 


mattress. ‘The upper section is again 
subdivided, but the two parts are held 
together by a binding, 

In the day-time the mattress is 
stretched out after the fashion of any 
ordinary mattress, but at night the 
hinged section is doubled over to furnish 
aledge on which to 
rest the forehead. 
In a little w 
you become dro 
by; Whereupon you 
put back the mat 
tress, pull up your 
pillow from’ the 
bottom of the bed, 
and sleep, 

The secret of 
this system, of 
course, is that the 
blood-pressure is 
removed from the 
brain. 


powders, 


You Can Balance This Typewriter on Your Hand 


‘TYPEWRITER small enough to be carried 

in your coat pocket and light enough (o be 
held in your hand, if necessary, while you are 
writing your letter with it, has been invented 
in France and placed in the market by « 
French manufacturer. 

Teeonsists of two separate parts: the 
typewriting mechanism, which is en- 
closed in a small metal box; and the 
carriage, which holds the paper in 
writing. Ordinarily, if the type 
writer is placed on a table or other 
suitable support, the carriage re- 
mains stationary, and the type 
‘mechanism moves from left to right 
cross the paper; when it is neces- 
sary to hold the machine in the hand 
while writing, the type mechanism 
remains stationary, while the earriage 
with the paper held by it moves 
from right to left, 

‘The type mechanism consists of 
two disks, the lower of which is rotatable 
and has on radially arranged tabs ex- <e 
tending beyond its periphery raised char- 
acters representing the small and capital 
letters, numbers, and punctuation-marks. This 
disk is connected with an index hand with two 
pointers. ‘The thinner of the pointers is used for 


Ink by the Tube 


'E have concen- 
trated soup, 
powdered eggs, and 
condensed. milk— 
water being ex- 
tracted from 
almost every 
‘thing these days 
in order to save 
space and labor. 
‘The latest is 
concentrated ink, 
Tt comes in tubes 
—like tooth 
Lear hn Sect: Ree ; Aik 
squeeze it out drop by drop, rop of concentra 
mixing it with water at the ucesst om # cube and mixed 
well known ratio of sixteen fil your inkwell’ with good init 
to one, Thus one large drop 


‘She is operating the 
miniature typewriter 
‘on a base Fen 

the’ table, ‘but the 
machine may also 
be used merely 
supportedinonehand 


Although it 
small enough 


hala in one hand, 
it is perfectly 
equipped to write 
fetters correctly 


the small letters, the broader for 
the capital letters. In writing, the 
pointer is turned to the desired 
letter marked on the rim of the 
upper disk, and a slight pressure 


on a button releases a little 
hammer which strikes the back 
of the letter and causes it to 
leave its imprint on the paper, 


A. miniature typewriter with which 
you may write letters while traveling, 


) Seen in the Garden of Eden 


DAM and Eve in the Garden of Eden—how we 

envy them their care-free life in that charming spot. 
One of us, S. P. Dinsmoor of Lucas, Kan., has gone 80 far 
as to build a conerete “Garden of Eden" around his 
house. But what a strange, ugly garden it is—not the 
east bit enchanting, And the reason is that the garden 
‘was built as a frightful warning to the wicked world of 
tthe sins that it should avoid. 

Adam and Eve in unshapely conerete are holding 
up the destructive serpent—Adam balancing his share on 
his head. A concrete tree on either side of them supports 
a large sign, “Garden of Eden.” On top of this sign a 
misled saint is balancing himself, Near by another saint 
{is swinging merrily. But just beyond him is a pole 
that carries at its top the “ Evil Eye.” ‘This blinks ominously 
all night long to let the wicked know that the devil is on their 

trail. Electricity does the 


of concentrated ink, when 
dissolved in water, will be 
sufficient to fill an inkwell 
of average size, 

The tubes come in three 
sizes, the smallest holding 
enough ink paste to make 
4 pint of ink, and the larg- 
‘est holding enough to make 
2 gallon. 

Of course, no one is apt 
to want a gallon of ink at 
fone squeezing in order to 
write a letter, but the paste 
will keep in its concentrated. 
condition for a long time, 
if the cap is kept screwed 


in place. In this respect 
it again resembles tooth 
Paste. 


Be careful not to mix 
them up in the dark. 


used, The maker fs the man with the long white beard 


blinking, and the devil, by 
the way, is stationed but a 
few trees away. Altogether 
there are one hundred and 
twenty-seven concrete in- 
mates— food and bad — 
perched in the cold branches 
‘of the conerete trees, 

‘The most puzzling feature 
of the whole garden is the 
American fing fluttering in 
the breeze above the main 
entrange. We have been led 
to believe that Eden was 
located in Asia. But even if 
it were, by chance, located 
in America, there’ was no 
such thing as the stars and 
stripes in those early days. 
Besides, we don't like the 
idea of associating the flag 
with a collection of sins. 


Charting a Champion 


Why is one man better than another 
at a drill-press? And why is one 
golf-player better than another? 


aph—an electric ight a 
By Walter Bannard teed eo tes bard oe ether Servis 
parol nperessora omkierka maces 


F you want to learn how to play the unconsciously, he had to disregard all He wanted something that would vis- 
violin, the best teacher ought to be that they said and measure them with ualize the path of  typesetter's or a 
the greatest violinist. Tolearnhow the aid of some instrument. Dilliard-player’s motions. He tried the 

to play tennis, golf, or even croquet, ‘That instrument Gilbreth himself motion-picture machine with some 

avoid the average player; he will never invented. He calls it a “eyclegraph.” success, but it was not possible to sum- 
make a champion of you. To ‘marie all motions of a eycle 
become a champion yourself or operation in any one series 
you must learn from a cham- of pictures; 10 he devised his 
pion, Very few champions ceyelegraph, deseribing it thus: 
fare good teachers in the sense fow the Motion Ie 

that they can tell you what ad cen al 

to do and how to do it, Often Recorded 

“This consists of small 


they have entirely wrong 

theories about thelr own pro- electric light attached to the 
eure, hand or other moving part of 
- the person or machine under 
Riedie as Unit ef, observation, ‘The motion is 
Measurement recorded on an ordinary pho 

‘That has been the expe- tographic film or plate. 
Hence of Frank B, Gilbreth of ‘The path of the motion stands 

Providence, R. [., a distin- out in two dimensions, 
filshed "effcioney ‘engineer “By taking the photographie 
Who is regarded both here and record stervoscopically we see 
fabroud as the greatest the path in three dimension 
thority on motion study. that is, length, breadth, and 
breth found that he must es- ; depth, It did’ not, however, 
tablish a unit of measurement Nocigan mad erinictienmear sontain the te element. 
and that he must record his ‘yelegraph made by Major order to is time element is of grea 
subject's motions. uy the' motions of a compositor setting type by importanee, not only for eom- 
‘The beat fencers, the best ESE eR ee eee ees pee! parative or ‘relative 


baseball-players, the hest golf- but also for exact t 


ers have permitted Gilbreth time element is obtained by 
to cross-examine them, Since putting an interrupter in the 
they only. theorized about Tight eireuit, so as to eause the 
themelves, since they. told light to flash at an even rate 
him that they did one thing at a known number of times 
but actually did another, quite a second, This gives a line of 


Pie een 


graph shows the paths | 


on U 


Joba Barrett making ten cycles of taking 
the pencil out of his left-hand pocket; 
yet this was the pocket in which Mr. 
Barrett’ customarily. kept. the pencil 


Here Mr, Barrett is shown making one 
‘yee of the motions he ‘commonly exe: 
‘Gates ‘taking the pencil from his vest 
pocket; compare the picture opposite 


time spots in the picture in- 
stead of a continuous light 
line. Counting the light spots 
tells the time consumed. 
“The next step was to 
show the direction of mo- 
tions. ...'The light spots 
are pointed at: their forward 
ends, The points thus, like 
the visual symbols of arrow- 
heads, show the direction.” 


We Can't Judge Our 
Motions 


‘Tho cyclegraph, as 
breth applies it, has shown 
that none of us can tell how 
he performs motions. Ask 
compositor how he sets type 
by hand and he will surely 
give you a wrong answer. 
He isn't trying to deceive 
you; he simply doesn’t know. 

He has at least three ways 
of performing his task. In the 
first place, there is the way 
that he adopts when he is 
thinking, not of what he is 
actually doing, but of the 
ultimate result. Next, there 
the way that he adopts 
when he is asked to instruct 
another. ‘The third is the 
way that he follows when he 
thinks that he is illustrating 
his own method —which, 
strange as it may seem, is 
not the same as that adopted 
for instruction. 


Golfers’ Axioms Are 
Not Facts 

It is one of the axioms of a 

golfer that the up swing of a 


club should be exactly the 
same as the down swing. 


‘Bove your head,” irene 
of the maximo of golf, 
But this cyclegraph of 
Barnes, made by Pranic 
B. Gilbreth for’ Walter 
Eamp and Golf Ias- 
trated, “disproves the 
anim, utter Al 
champion. golf players 
Seeu ees 
Gitbreth’s ‘photographe 
abundantly prove 


Gitbreth attached five 
lectric lights to Richard 
Hovey in order to chart 
hhis motions while malk- 
ing a full. drive in golt. 
Note that the down: 
ward ‘stroke does not 
follow the upward 
stroke, all golf conven 
Hons notwithstandiog 


‘clegraph shows that habit plays an important 
‘part in this man’s work. Why? "Because the hand 
follows nearly the same path over and over again 


By attaching a light to the 
club, Gilbreth has shown 
that’ the two ares are not 
the same and that the down 
swing is noticeably closer 
tothe body, | "Don't move 
your head,” is another prin- 
ciple dinned into the head of 
the novice, But Gilbreth's 
ceyclegraph records of a great 
champion like Barnes show 
that the best players do 
move their heads notwith- 
standing. 


Fundamental Rhythm 

of Motion 

‘Why should an efficieney 
engineer bother with gol 
players? It is Gilbreth’s 
theory that all manual work, 
whether it is a surgeon's, a 
bricklayer's, or a_ tennis- 
player's, is alike in this: 
Tt possesses a fundamental 
rhythm, 

‘The natural laws and un- 
derlying principles resulting 
from the design, select 
standardization, ‘care, and 
use of tools ean be discov- 
ered as surely as mathemat- 
ical laws, and these laws 
are the same for all tool- 
users, all trades, all outdoor 
games, 

This is the reason why 
Gilbreth has studied the 
most skilled handkerchief- 
folders, the most. skilled 
surgeons, the fastest brick- 
layers, the quickest typists 
with his cyclegraph —all 
to reveal the astonishing 
fact that a champion does 
not know why he is a 
champion. 


A Flying Pelican Looks 
Like a Japanese Print 


QEANCE ac this picture of 
J eliean flying, and you will 
understand that, while the bied 
may stand for the limericks thi 

a fon ubout it, it prefers t 
nit for Ite portrait 


nippl, where fifty thousand pelleans 
have’ hoon c 
Lumps: 
able to paddle 
are. kept bus 
i appetite 
invfeom thers 
fred M, Bal 
State Musourn, in a long atrityg 
formation, “fying with erefully 
timed atrokes, and sealing mo cl 
to the wator that it seems aa if 
they must strike the aurfuce at 


It's Wise to Train Them 
While They're Young 


TER reading in one of the 


the Governor of New York State 
fand that many of them earn more 
than majors in the United States 
Army, the wise mother of the 
boy shown in the picture below 
bought him a “kiddiecar”” and 
Tet him play locomotive engineer 
to a train of wagon trailers. 

Like all children, this youngster 
loves his “kiddie-ear,” and to it 
has now been added the joy of 
Aragging around Toads of dirt, 
sand, oF any other material nec- 
essary in his particular line of 


little boy 
in our picture is evidently con 
templating some very difficult anc 
important task. 


Sinews of War and Peace 


STEEL and still more steol is the rallying ery of 

‘both the peace and war battalions, whether it's cannon 
and shells or railroad tracks, girders, and rivets that are in 
special demand; but it is not often that we get so dramatic 
view of steel in the making as the photographer caught 
‘4 rolling-mill in Coatesville, Pa. 
‘The giant erucible—it holds hundred tons of metal and 
ls said to be the largest in the world—is spilling out 
molten metal—the life blood, it might be called, of modern 
industry. 

"This great crucible fathered enormous quantities of the 
metal that helped drive back the German armies, And, 
how that the war is over, it is willing and ready to do its 
part in tho eause of peace. 


A Study in Tree Heredity 
versus Environment 
FEYEN, the tees of the eld 
4 offer striking examples of 
the retentive power of heredity 

a the 
ia evidenced by this tale of two 
trees 

Th # field 
and 
which 


rence af environment 


F Mont Alto, Pa, 
tees of The AAMNe a 

 Ientleal 

i of, different 

pecies,-the one on the left & 

white pine, and the other a ye 

onmona ue in 

quently de 

form» 


ly dvairl 


frown, and 1 bare trunk fi 

three fourths of it helgh 

The Dog that Wheels a 
Baby Carriage 


D029" find ure its ha 
get?) Then buy a dog, stand 
hhim on his hind logs, and back the 
baby earriage into him. He will 
cluteh at the handle with his front 
toes in order to balance himself. 
Do this several times and he will 
‘grow attached to the handle. 

‘This is exactly what you want, 
‘Teach him to push the earriage, 
and then you may be reasonably 
sure that he won't let go. Dress 
hhim up in a eap and apron and 
let him be your nurse, 

‘Are you skeptical? Look at 
‘Toutou, here. He Is a Parisian 

‘nurse and walk 
along the Boule- 
vard Wagram 
every afternoon, 
pushing his 
carriage before 
him, It is even, 
said by persons 
of veracity that 
he crosses 
streets, observes 
traffierules, and 
barks 


Carry a Spy-Glass in 
Your Vest Pocket 


* CML Lgnty had an opera 
lass!” sighs the bird 
enthusinst, as he glimpses a 
feathered ‘unkuown in the 
branches above; and his wish 
is often echoed by other folk 
who may not be amateur 
ornithologists, but who long 
for a nearer and clearer view 
‘of something that has caught 
their eye, 

‘No need goes long without 
fan answer. In this case the 
answer ist folding opera-glass, 
built on the principle of the 
spy-glass, which when closed 
will go easily into a vest 
pocket. 

‘Not only is the little glass 
very compact, but to some 
extent it can be adjusted to 
fit the spacing of the eyes of 
the user, whereas in the faril- 
iar type of glass the eye-piece 
fs fixed to accommodate those 
‘of the average person, often 
to the discomfort of one 
whose eyes are 
ret more closely. 
together or more 
widely apart 


Not a Watch—an Ash-Tray 


AUGH no longer at the ladies who have turned their lockets 
into powder-boxes: here is a man who uses his empty wateh- 
case as an ash-tray, He carries it in his watch pocket and takes 
shes to smoke in 
houses where no ash-trays are provide 
‘Then, when he reaches the street, he 


{tout whenever he 


empties out the ashes. 


‘The idea is recommended. spe 


cially to those men who seat 
ter cigar ashes broadeast, 
meanwhile announcing 
that ashes are good for the 
carpets. 

Tt is also meant for the 
man who carries a broken 


tell you or himself the time 
of day, so would it not be 
just as well if he dug out 
the stuffings and left his 
cease free for ashes? 

(Of course, the larger the 
wateh-ease the greater will 
be the number of cigars 
you can smoke before it is 
necessary to empty the 
lashes. We recommend fre- 
quent washing of the re- 
eptacle—and be sure it's 
fa tight-fitting watch-case, 


A Trolley Car in Gold and White 


F, by chance, you should go some day to Calgary, Can- 
‘ada, remember this: you will not need to hire an auto- 
mobile or pay a high price for a seat in a bus in order to see 
the town. Why not? Because the street-car railway owns 
aan elaborate sight-seeing car that makes regular trips each 
‘day in the course of which it covers all the trolley 

tracks in the city 

‘The obliging conductor points 
out the public library, resi- 
dences of local magnates, leading 
churches, and other points of 
Interest, besides collecting fares 
with great regularity. 

‘The car seats, which run 
cromwise, are graduated like 
those of 'a theater. A canvas 
canopy, supported by white 
enameled posts, acts as the roof 
of the ear. Great mirrors adorn 
the sides of the car—which, by 
the way, is attractively finished 
off in white and gold. 


is thirty-one: 


They Say He’s Three 
Centuries Old 


‘OU are here introduced to 

Peter, the giant tortoise of 
the London Zoo. Since his 
birth was not registered, we 
are unable to tell his exact age; 
but experts assure us that he 
is considerably older than any 
of us, the day of his birth dat- 
ing back two or three cen- 
turies. His age accounts for 
his great size—he has never 
stopped growing. 

‘We wonder what Peter 
thoughts on civilization are 
tas he wanders around his sec- 
tion of the Zoo, Has he ever 
‘seen an airplane? Probably 
not; he keeps his head too 
close to the ground, 

‘He was once as small as the 
tortoise seen crawling on his 
back. We hope that when the 
little fellow reaches the front 
‘edge of the shell he will eraw! 

ick where he came from, 
He is no mateh, we fear, for 
his fellow tortoise. 


If You Let Your Finger-Nails Grow 


NCE a year the Chinaman below takes a day off and manicures 
his finger-nails, and he is busy all day 

are very long and likely to be dirty, even though they are encased 
in bamboo stalks all the year round. 

‘You see, this Chinaman has the longest 


for three of his nails 


in existence, and he is very 
ud of them. The longest one 
‘one hail inches 
Jong, thenext measurestwenty- 
Shes, and the smal 
‘est but six and one half 
inches. 

‘The twenty-one-inch 
nail was about to undergo 
its annual thorough over- 
auling when this picture 


without its casing, Tt looks 
very much like one of the 
bread-sticks that bakers 


man who can afford the 
Tuxury of such elongated 
nails, for surely they ‘must 
interfere with any kind of 
work: in fact, he must find 


difficult to sleep and eat 
in comfort. | But the glory 
of being “the finger-nail 
champion of the world is 
probably worth 


Keeping tl the Surgeons and Firemen Busy 


HELD A LIGHTED MATCH 
‘TO GASOLINE TANK OF AUTO. 


|dving in ihe Cumberland Street Herpital 
[with burna on the head. face and 


‘Assisted by alighted match, this yentle- 
‘man went hunting for aleak in hs car- 
Duretor, He realized (too late) that 
‘easoline leaks should be trailed with an 
Electric torch or lef until daylight 


Be very care when theom 


he worst Secbug ofall the carburetor “ack fe.” Gustine, ot sad grease everrre| Yet. the sae 
You ade the carburetor fora ett mite, tren amit,” One forage-ownet who a 

don't race the engine for that popple-popspop, tetas lg erat by tak anode signs "Dont Sen 

ffi, nnd sometimes it meana/a terion coolagration “St Your Lie jor Anything, Gnsaline 1s" 


What a dioplay of parks occured 
he gener 


when yo burning smell will warn 


Soect a cropped 2t 
oeeiee! Went el ioe ees: hy E _ Say you'll have a bad crs 


rash 
Remove one of the wires next time the Boing wil have: burned: away 


This License Plate Can Be 
Read at Night 


‘OW to reduce the numerous fatali- 

ties and injuries eaused by reck- 

ess automobile driving is a problem 

that is causing ‘considerable thought 
throughout the country. 

An invention brought out by Otto 
Gropper, of Long Island City, N. Y., 
ameliorates to a decided degree the 
present existing conditions. The tail 
light is combined with the license plate, 
its numbers being punched out, so that 
the light shines through, rendering the 
number easy to read by night as well 
as by day. With this invention the 
speeder’s car number can be taken with 
the least difficulty. 

‘To steal a car with this attachment a 
thief would have to replace the whole 
rear lighting arrangement. The plate is 
impossible to duplicate, and therefore 
serves a twofold purpose—that of pre 
venting substitution and that of giving 
‘a clear license which ean be seen at some 
distance, 


is known 
Every bi 
was made in the college shops. 


the “‘meehanieal mascot." 


‘The machine runs like an automobile, looks likea contrivance 


of the devil, and 


it 
too, Is exhaust, ed 
amile away. No rubber 

tiree grace’ the wheels, 
Its transmission is @ se 


acrude leather belt, — — 
and its eluteh an a 
iron rod. It has // = j 


neither "reverse 
ear nor springs. 
Ttaccommodates 
‘two passengers. 

‘Thecollege en- 
gineers are very 
proud of their 
work, and never 
overlook an 
opportunity 
to exhibit the 


Anew type of license plate 
qihich can be sen clearly this never has to hurry to eatch a train. 
y Night as well as 
by day’ and. which can: 
not be substituted 


It’s Called a Mechanical Mascot 


HE craziest machine known to the automotive world is 
in the possession of the engineering department of the 
Kansas City Agricultural College at Manhattan, where it 


. nut, pin, and beam that went into the machine 


‘Touring in your own hotel is something new. The truck shown here affords 
every convenience, with the advantage of being placed where the view ts best 


The Hotel Automobile Is Here 


MOTOR-TRUCK manufacturer has produced a unique vehicle 
‘that has practically enabled him to take his “hotel” with him 
‘when he journeys long distances by motor, as he did recently, with his 
wife and a party of friends. This was a long trip from the city of 
Marion, Ind. to California, and back, a distance of four thousand 
les. 

The “hotel” is a completely fitted out body on a two-ton motor- 
truck chassis with pneumatic tires. ‘The vehicle contains sleeping 
compartments for several people, with glass windows on each side, 
Beneath each compartment there is a clothes-chest, ‘The rear of the 
truck body is completely fitted up as a kitchen, or perhaps, to be 
curate, we should say kitchenette. 

Tt is also provided with a lighting system, and is equipped with 
water-tanks, a pump, and sanitary plumbing. 

Besides being independent of hotels, the happy owner of a ear like 


A Forge Made of an Old 
Rear Axle 


FORGE for use in a 
small repair shop may 
be made out of half of an old 
Ford rear axle housing. 
It may be used for straight- 
ening bent frames or other 
pieces of metal, and for 
beating them into different 
shapes. 
In manufacturing the 
forge only the outside 
housing of one half of the 


axle is used. It is set up on 

4 via gener its Lee! end on a heavy 

tin plate, vase to keep it upright; but: 

inside of the round che hase must_not be 0 

Pee of the Moet heavy as to make the device 

top. holds the coke diffieult to move from place 
to place. 


A tin plate is fitted inside of the round part of the 
housing near the top, to hold the coke. The air is 
led into the base of the stand from a hose with a tire- 
valve, and then up through a small hole in the center 
of the plate supporting the coke. 

The air for operating the forge may be forced 
through the bed of coke by an ordinary hand tire- 


Poy Lim isin the driver's seat, allready to “PUM or, better, from a small compressor if this is 


mascot. stepontheaceelerator. Beware,pedestrians! available. 


Can Man Create Life? 


Scientists produce 
plants that actually 
grow and blossom 


‘A small crystal of mickel nitrate 
dropped in sodium silieate solu- 
tion will quiekly develop into the 
plant’ shown above; you can ac: 
ually wateh the tendrils shoot up, 
fince it takes but ten minutes {or 
the plant to grow to its full height 


From one crystal of manganese sul: 
phate many protuberances | will 
row, und from each of these 
‘will’ "spring many” shoots; but, 
even though these artificial plants 
will grow and blossom, they are 
lifeless "end cannot reproduce 


‘This looks like a typical example of marine ‘At seventeen minutes to eleven a crystal of 
plant ifeamong the corals, but in reality it isa ‘cobalt aitrate was dropped into the water- 
tank full of crystals ten minutes after they flaw solution; ‘note inthe two pictures 
were dropped in: the plants are several colors Below “the speed at which it developed 


At cight minutes to eleven the plant is fully 
grown——jast nine minutes after the crystal 
‘Wasdroppedinto the tank. Tthas twigs leaves, 
land protuberances that greatly resemble fruit 


‘The flowers that bloom in the pots, tra‘, 
have nothing to do with the ean. The 

ring can contain nt water butalive 
‘wire that projectsa little beyond the pout. 
‘Asthe hero enters through a bower of foses, 
‘carrying the can, you naturally assume 
that he is going to water the flowers, Bust 
‘no: he touches the live wire to another wire 
concealed in the flowers, nd lof a bell 
soundsand the pot lightaup, Each bell has 
1 different tone, and he plays a tune with 
ia watering-can,, thus attracting the 
attention of the’ 'cello-playing heroine 


Every time one of the boxers gets blow 
i gens and 0 ocr eer te 
prevent. Ics not a case pathy, 
butof cectrcity.” Both boxers wear suits 
and gloves that are made of interwoven 
metal and textile fabries; they stand ona 
inetal plate that fs electrically: charged, 

connected with battery concealed 
beneath the floor." Whenever they hit cael 
‘other, a spark jumps from one to the other 


Nearly every. season Joan of Are 
tums up on the theatrical stage to 
ket burned at the stake, "You Enow 
perfectly well that they can't burn 
fan actress every night, and. yet 
the stage burning is most realistic 


Isn’t the Stage Shocking! 


Actors are charged 
with electricity and 
currents are planted 
in the flower-pots 


He clicks bones for a ivi 
sometimes he has clicked in 


in to 
fan unappreciative audience. But he 
Beeds must live, eat, and buy new 

for his’ butionhole, 40" he 
has electrified his bones in 


iy 
time he clicks them together they lath, 
‘Why do actors always wear flowers? 


‘Joan is tied to the stake, and the logs are 
pled up in front of her. ‘Next come red 
Glectric lights, and then a real log fire. An 
electric blower sends the flames and smnoke 
into the alr and looky just ot if the 
flames were coming from the logs at Joan's 
feet.” Strips of colored sill are blown into 
the air behind her, and you are almost 
convinced that she is really burning 


How Fast Will Sound Travel 
in Hot Air? 


\HE speed with which sound travels through space 

depends in some measure on the temperature of the 

medium through which the sound waves pass. But what is 
the exact relation? 

Professor T. R. Watson, of the University of Illinois, used 
in his investigations the ‘apparatus shown in the picture, 
which was devised by him and his assistant, Mr. H. T. 
Booth. It consists essentially of three parts. ‘At the right 
of the picture is a Helmholtz siren driven by a small elec- 
trie motor. ‘The pitch of the sound produced by the siren 
is indicated by a counter connected with the siren. 

‘The spool-shaped apparatus supported by a stand in 
the middle of the picture is the resonator of the type in- 
vented by Rayleigh. Tt consists of two concentric metal 
tubes of different diameter. The smaller cylinder, which 
iy placed inside the larger, is encircled by a heating coil. 
By sending an electric current through the resistance eoil 
the inner tube may be heated to a high temperature, and 
the temperature may be maintained indefinitely. 

‘The pitch of the inner tube at normal temperature is 
known. From the inner tube, at a point two thirds of the 
distance from the open end, a vertical tube of small 
diameter extends upward through the oute Within 
that vertical tube a fine thread is.» 
pended to which two small eircular dis 
fare attached—one just within the 
horizontal tube, at the end of « 
thread, the other higher up, out- 
side of the larger tube. 

‘The lower disk will re- 
spond by rotating to siren 
sounds having approximate- 
ly the same piteh as the 
resonator, while the higher 
disk will show a maximum 
deflection when the piteh of 
the siren is sufficiently raised 
to correspond with the pitch 
eeratentorss taledian 
temperature. By plot 
the observations. made at 
different temperatures on a 
chart, lines were obtained 
which established a fixed 
Tatio between the square of | 
the pitch and the absolute 
temperature. This ratio was 
maintained only for tem- 
peratures up to 400° Celsius. 
In the experiments the tem- 
perature of the inner tube 


Make Your Thin Bristles Stand Up 
Electrically 


HEN you wish toshave, how ean you make “each pi 

ticular hair to stand on end like quills upon the fretful 

ipine”? By means of a faradie current, says Franke 

White, of Missouri; and he has invented a razor that will 
supply it. 

Faradic current causes muscular contraction at each make 
and break. This muscular contraction in turn causes the 
hairs near by to rise up. 

‘The blade of the razor may be of either the ordinary or 
the safety-razor type. The handle is insulated and has a 
hollow center through which the electric wire is run, It 
continues on, winds around an induction coil, and travels 
from there on to a contact plate that is strapped to the user. 
The primary 
coll of the in- 


razor-blade to 
contact plate. 


“The electrified razor-blade 
makes ‘the bristles rise up to 


be cut, and massages the face 


Dance in the Footprints 


0 you dance?” “No,” “Why not?” 
Can't.” 

conversations are heard time and 
ain, “Ah, but anyone ean 
earn to dance,” says Max 
Rothkugel, of New York 
city, "if he uses my dancing 
chart.” 

The chart dissects each 
dance step into its individ- 
ual foot movements, and 
matches them to the’ notes 
‘of the music, 

‘The chart may be either 
book-sized or life-sized. If 
you use the life-sized one, 
you follow up the footprints 


aie 


painted on it, They are 
numbered consecutively, 
and each number corre 


sponds with a note of music. 
If one foot is stationary for 
two beats, then the two 
numbers are marked on the 
footprint. If the step is 
taken on the toe, the num- 
ber is marked in'the toe of 


was regulated by a ther- 
mostat. 


the footprint; similarly, if 

the heel is dropped, the 

———_|_ number appears in the foot- 

=— print’s heel. When you 

sm theepia’ senitemsaiical swing around, a dotted line 
‘the of this chart Points out your path. 


You Can’t Tell the Real Tooth from the False 


appearance. In filling a 
‘tooth, Dr. Welden, after 
drilling in the usual way, 
makes a wax impressicn 
of the eavity, From ths 
impression he is able (> 
make a porcelain filling 
that will fit the cavity ex- 
actly. He usually leaves 
‘4 piece of porcelain on tI 9 
outside of the casting 2 
serve as a handle while 
the filling is being ce- 


RRRR-R—the 
dentist tunes up 
his drill and grinds 

‘great hole in your tooth. 

Next he hacks at it, picks 

at it, drills it again, and 

tells "you to come ‘back 
tomorrow for more. No 
wonder everybody hates 
the dentist! 

But dentistry is pro- 
gressing rapidly: pain is 
being eliminated, and so 


‘are the unbecoming metal mented in, 
fillings and gold teeth In making porcelain in- 
that formerly” Jaya, the wax pattern is 


subjected to the proper 
degree of heat to eon 
sume the wax; then the 
molten porcelain is forced 
into the space formerly 
‘occupied by the wax pat- 
tern, thus making certain 
that’ the inlay will 
actly fit the original eay- 
ity of which the wax pat- 
tern was taken, 

In an article about his 
new porcelain Dr. Welden 


says: 

“After thousands of 
experiments it was dis 
covered that the best 
results were obtained by: 


people's. mouths. Den= 
tists have found that by 
casting fillings and inlays: 
‘as they do caps, much 
of the dental work now 
done in the mouth ean 
be done as well out of 
it — but gold or some 
similar mineral is gen- 
erally used. 

Dr. F. Stanwood Wel- 
den, of Brooklyn, New 
York, was the first den- 
tist. successfully to com- 
bine porcelain with east- 
ing after an inexpensive 
method within reach 
of the ordinary dentist, 


cot ie asak Eee ere sccamee ” in "breve propertens 
to tl losest imi- in proper ions, 
tation of natural tooth Pring tae erent ed just a8 metallic alloys 
structure ever produced. filling can scarcely be distinguished from the tooth surface are made, It is well 


Known that the fusing 


‘The peculiar textural 
point of any alloy ix much 


translucency of a tooth is dupli- 


cated; gums are restored; the pa ee lower than the fusing paint of 
chemical composition of | the STRAT OM 0 any of the constituents of the 
porcelain is very like that of Sager ene For instance, Rose's 
tooth enamel; moreover, it is is made of lead, tin, 


and bismuth in the proper pro: 
portions. It fuses in boiling 
water, and yet any one of its 
ingred 4 much 
higher temp 

“Taking advantage of this 
fact, I have produced a sili 
compound that fuses within the 
range of the ordinary gas blow- 


stronger than tooth enam 
and will cut gliss like w di 
mond, It is absolutely insol 
blo, and insulates the nerve 
of ‘the tooth from shock due 
to heat and cold, 

‘The porcelain comes in twenty- 
two different shades, including 
creams, grays, and pinks, so 
that the dentist will be able to pipe and is thus made amenable 
mateh virtually any tooth or re- a to the every-day procedure in 
store receding gums to a natural rewrthieeesl | 2 dental laboratory.” 


un soe woo 


HOUR RESTORATION 
‘Ow UVE YeoTn 


Here are some caps, a pivot tooth, and an inlay made ‘The model tooth with the filing. 
from the new porcelain: in color and chemical make in place, 

up it ie more fike real tooth enamel than any other ext 

‘porcelain made; and it comes in twenty-two shades plete 


You Need Not Have Leaky Roofs 


"HY does the owner of the hands 

in the picture persist in chipping 
pieces from a brand-new strip of roofing? 
He's not destructive — just demonstra- 
tive; he chips in order to show you the 
four layers that make up this new water~ 
proof, corrosion-proof material. The 
inside layer is steel; next comes asphalt; 
then asbestos, and on top of all water- 
proofing. What chance do water, smoke, 
gases, and fumes stand of destroying 
a roof made of such stuff? 

‘The roofing is made in the following 
manner. A steel sheet is heated to a 
certain temperature and then cleansed 
of grease, moisture, and destructive 
oxides. ‘The steel is next given an 
asphalt bath. Tt comes out with a coat 
of thick, elastic asphalt that will pro- 
tect perfectly —as long as the asphalt 
is intact. But asphalt is susceptible to 
light and heat. Hence the next layer of 


He has chipped a piece out of 
proof roofing to show its four 


asbestos felt. This is forced into 
the asphalt by pressure and heat, 
so that the two become inter 
mingled. But asbestos has its 
faults, too. It softens when water 
atir-ks it. And so we have the 
last and outside layer of water- 
proofing. The roofing is then 
ready to defy the destructive 
elements. 

It is used for ventilators, 
siding, skylights, and gutters 
as well. Used as roofing, it 
may be obtained in corrugated, beaded, 
clapboard, or flat sheets. ‘The asbestos 
and asphalt are drawn over the edges 
oof these sheets when they are made, #0 
that they too are thoroughly protected. 
When it is necessary to cut these sheets, 
as is the case in manufacturing ventila~ 
tors and skylights, the raw edges are 
treated before they are sent out. 


The Perfect Cartridge—How It Gets That Way 


© you pride yourself on your abil- 

ity to shoot, and do you carefully 
polish the sharpshooting medals you 
have won? ‘Then think of the perfect 
cartridges that made your record shots 
possible, In order to perfect cartridges 
the manufacturers must earry on an ex= 
tensive amount of very careful testing. 
In one plant twenty-five million test 
shots are fired every year; and the rec- 
ord is about one subnormal cartridge 
in every six thousand. 

In one of the tests the cartridges are 
fired into a large sand-bank. Every 
hour men go through the plant and take 
samples at random of all kinds of am- 
munition. 

Then 


n, there is the test for deter- 


To test the breech pressure of a cart 
ridge, the rear end of the barrel is 
dilled, anda. piston “is inserted: on 
exploding the ‘piston shoots upward 
fand the cylinder is compressed: the 
Tength before and after this 
operation indicates the ‘compression 


mining bullet velocity. For this a fine 
wire is drawn across the muzzle of the 
gun and this wire is connected with an 
electrical attachment holding a long rod. 
‘When the bullet leaves the gun's muzzle 
it breaks the wire and releases the rod, 
When the bullet reaches the tar- 
get, another connection is broken, re- 
Teasing a weight. This falling weight 
operates a lever, which in turn makes a 
seratch on the falling rod. ‘Thus the 
distance between the zero mark on therod 
and the place where the rod wasseratched, 
represents the distance the rod fell. 
Bodies fall at a definite rate; hence 
this fall ean be translated into time. 
‘Then, there is the y question of 
ang-ire” — by [[ whichismeant 


the delay of the cartridge in exploding 
after the hammer strikes the prim 
‘This delay may be as long as half a 
minute, 

Hang-fire is tested just as bullet vel 
ocity is tested —the rod being released 
when the firing-pin strikes the primer. 
‘The weight is released when the shot 
leaves the muzzle of the gun. 

Primers are tested both for certainty 
of fire and for over-sensitiveness. 
There is a test for making sure that 
shells and cartridges are accurately 
loaded, tests for recoil, and others for 
the velocity of the shot after leaving 
the barrel, 

All of th 


tests are in the hands 


How long does the bullet take to reach 
the target? Thie chronograph answers 
the question. The breaking 


A. pump that will 


ing water rom your well to your kitchen: it 
‘sucks the water into.a tank connected by pipes tothe kitchen faucets 


From Well to Kitchen Sink 


‘ACK and Jill went up the hill to 

fetch u pail of water"—you are 
liar with the tragedy that followed. 
It might never have happened if an 
‘automatic electric pump like the one 
shown above had been attached to the 
well. You see, they would not have had 
to go up the hill, but could have gone 
to the faucet in’the kitchen for their 
pail of water. 

‘The pump, which is located above 
the well, sucks up the water through a 
pipe extending down into the well. 
‘The water is drawn into a small tank 
attached to the base of the pump. 
Pipes lead from the tank to faucets in 


The Old Rag D Doll Has 


EAWEED—what's it 
ood for? The only thing 

most of us do with it is 
snap the blister to hear 
it “pop. | 

But seaweed has a real 
commercial value, It may 
be turned into a hard, tough 
‘substance and used for mak- 
ing ash-trays, baskets, and | 
even dolls. 

As we know, seaweed in 
its natural state is wet and 
rubbery. In order to make it |” 
hard and tough it’ must be 
chemically cured s0 that most 
of the vegetable matter is 
eliminated. ‘Then, just be- 


the house. The object of the tank is 
to prevent the jerky flow of water from 
the faucet that would result if it were 
pumped directly from the well. The 

the water in it 
oF stagnant, as 
fon Herp so. water held to Hg 
tanks, 

Still another job is assigned to the 
tank: it works the switch that starts 
and stops the motor. When the water 
in the tank ix low, a diaphragm pres 
sure switeh attached to it starts the 
motor turning and the pump pump- 
jing. When ‘the tank is full, the 
motor stops. 


Practise golf indoors by us 
ingasmalleardboara ball” 
hitting the danide circle 
equals a! 200-yard. drive 


Indoor Golf 


|OLFERS may practise their strokes 
indoors in the winter by sub- 
stituting for the regular ball a recently 
invented cardboard golf-ball. The card~ 
board ball is not a ball at all, since itis 
shaped like a triangular prism, a 
each of two sides of the prism is a wl 
‘spot having a circumference like that, ot 
a regular golf-ball, Two black circles 
are drawn on each white spot, the in- 
side one being marked “200 yards," 
the outside one “100 yards.” 

Pointed wire attached to the golf 
stick impales the “ball” when it is hit, 
and an inspection tells how fur the shot 
would have carried on the golf course. 


Now ' Turned to Seaweed 


weed a rich reddish-brown 
>) color and the inside a soft 
cream shade. No artificial 
coloring is necessary, 
fore, in order to 
the various articles 
from the seaweed at 
to the eye. 

‘The kind of seaweed known 
as “kelp” is most often used; 
its scientific name is Macro- 
ceystis pyrifera. 10 has the dis- 
tinetion of being the longest 
plant in the world, for it 
sometimes reaches a height of 
fifteen hundred feet. Recent 
| ly chemists have found that 

seaweed contains a small 


fore it dries it is’ cut and 


jount of the much needed 


twisted into any shape that 
may be desired. 

‘Nature has colored the out- 
side of the stems of the sea. 


potash; and now strange boat 
mowers are seen along the 
coast—harvesting the much 
desired kelp, 


These men are being trained in mine rescue work: they 
‘wear yas-masies beeause the room is filled with poisonous: 
0s. The masks are self-sufficient, needing no air pipes 


Rescue Squads at School 


OW long have sawing, hammering, and chopping wood 

been deadly deeds? You will naturally ask that 
Question when you notice that all the woodmen in the picture 
above wear gas-masks, 

‘The reason for the masks is that the room is filled with 
formaldehyde gus. It is the testing gallery of the Mine 
Safety Section of the Bureau of Mines at Pittsburgh. The 
men—students in mine reseue work—are wearing a new 
kind of gas-mask that makes its own oxygen and needs no 
outside pipe-line. 

‘The amount of oxygen that is generated depends entirely 
on the amount of exercise done by the wearer. That is one 
reason why the men are making the wooden frame alongside 
of the trucks. ‘The other reason is that they need practice in 
the kind of work they may be ealled on to do, and wooden 
props like the one shown in the picture must often 
be set up in coal-mines. A mask of this type will supply 
a man with enough oxygen for two, three, or even ten 
hours, depending on the amount of exercise he is taking. 

‘The testing gallery is an airtight 
room, semicircular in shape, and 
having an area of more than sixteen 
hundred square feet. In it there is a 
forty-five-pound  weight-pulling 
chine, a wall over which students elim! 
carrying props, and a place for the 
building of brick mine stoppings. 

‘The picture shows a man loading a 
mine car with sacks of rock; when it 
is loaded he will push it one hundred 
feet along the track and unload it. The 
man who is sawing thin blocks of wood 
from a log is using a dull saw which 
makes his work difficult and t 
Behind him is a bieycle having a 
frietion brake, ‘The men must ride 
this while wearing their masks—a 
most trying task, as may readily be 
imagined. 

‘Men in training for mine rescue 
work receive a five-day course in which 
they are taught the construction, 
prineiples, and eare of their masks, and 
they must wear the masks for five two- 
hour periods; during four of these 
periods the testing yallery is filled 
with poisonous gases, 

‘Naturally, only men in the pink of 
physical condition can stand the 
strain of this arduous training in rescue 
work, which also calls for courage 
and resourcefulness of a high order. 


Two days of hard work —not counting the judye's sen 
tence—are ahead of the burglar who tries to cut through a 
recently invented metal that deBes the oxyacetylene flame 


Making Doors for Hades? 


‘OR many years steel-plated safes and vaults gave ample 

protection against the predatory knights of the jimmy, 
‘Then the invention of nitroglyeerine gave the eriminal ele- 
ment the advantage for a while, until science taught how to 
make steel so hard as to defy the cracksman’s drill. ‘The 
balance again tilted in favor of the evil-doers when science 
gave to the world the oxyacetylene flame, which eats its way 
through steel as a hot knife does through butter. But once 
more science spoiled the cracksman’s game, by producing a 
metal that is proof against even that. 

‘The new metal, which resists the oxyacetylene flame toa 
remarkable degree, had been in use for some time for door- 
sills, stair-treads, floors, vault lights, and coal-hole covers 
before its refractory qualities were discovered. ‘The layer of 
abrasive, a metallic carbon compound harder than the 
hardest steel and almost indestructible, which is embedded 
in the surface of steel plates or bars, not only resists wear by 
the polishing effect of sole-leather, but affords protection 
against the drill and the oxyacetylene toreh of the safe-blower. 

After exhaustive texts it is estim- 
ated that it would take two men fully 
two days’ work with about forty tanks 
of oxygen and ten of acetylene to cut 
a hole in this metal large enough to 
permit a man to crawl through. 


Showers Make the Skin 
Grow Cleaner 


HOWERS—not the kifid that 

‘come from the sky, but from the 
water faucet—furnish the most tho 
ough kind of bath, ‘The force of the 
water beating on the body thoroughly 
cleanses the skin. 

Believing this, a large steel company 
recently decided to install small show- 
er attachments on all the wash-basins 
throughout its plant. In the picture 
at the left one of the workmen isshown 
taking his shower after a dirty day's 
work, 

‘You may think that his face still 
looks dirty; it isn't: he merely needs 
a shave. 

By stripping to the waist, soaping 
his arms, neck, and face, and then 
‘washing off the soap in the strong flow 
of the shower, he has turned out much 
cleaner than he would have if he had 
washed in the basin in the ordinary 
manner. 


“It Can’t Be Done” 


How steam came to be used to shoot concrete into place 


“JF OOK at this,” said the manager 
of an electrie railway company 
in Easton, Pa., to me one day 

in the spring of 1911. 

He pointed to the reenforeed concrete 
columns, girders, and beams of a large 
packing-house. "From cellar to garret, 
wide cracks followed the lines of the 
buried steel, 

Near the packing- 
house was a railway 
power plant, and the 
packers thought. this 
was the source of the 
trouble. But with 
suitable electrical in- 
struments I demon- 
strated beyond is doubt 
that it was caused by 
electricity that had 
leaked from the cir- 
cuita of the pecking- 

0 

“Can you put th 
building “into a, sa 
condition electrically 
und repair the dam- 
‘aged conerete?”” the 
packers asked me. 

‘As aan electrical en= 
gineer I felt I could 
solve the first problem, 
But T knew nothing 
about conerete, Ex- 
perts assured me that 
the repairs could be made with a ma- 
chine that blew a stream of dry cement 
and dry sand into a jet of water. In 
accordance with their adviee, I un- 
dertook the contract of repairing the 
concrete after installing the electrical 
protective apparatus. 

‘The cement-shooting machine worked 
well enough, but some of the fine, dry 
coment that eseaped from the cone of 
the water-jet rained down upon every~ 
thing within a radius of eighty feet. 

“You will ruin our meat,” said the 
packers. ‘The government” inspectors 
agreed with them, and told me to stop. 

‘What was I to do? After a search T 
found 2 machine for which it was 
claimedjthat it would blow a wet mix- 
ture of cement and sand and make it 
stick. I tried the apparatus. It failed 
ignominiously, and I sent for the in- 
ventor. After spending several miser- 
able hours in the dripping wet cooling 
room of the packing-house, he delivered. 
himself thus: 

“Any man who tries to place new 
conerete on the lower edge of an old 
conerete beam is a fool. But any man 
who tries to do this in a room where the 
temperature is below freezing is crazy. 
It can't be done!” 


By Harold P. Brown 


But I had meanwhile been using 
pneumatic hammers to chip away 
racked concrete four inches thick on 
three thousand lineal feet of beams and 
girders. All the lower reenforeing rods 
of that concrete were exposed to salt 
water. The building seemed doomed; 
also. my professional reputation. I 


When he couldn't 
00 the ms 


concrete  rtructure properly, the 
author made one. “My most difficult job.” he says, “was relining a tunnel on 
the Chicago and Great Western Ralliwa 

‘sprayer on a flat-car which was moved to and fro by means of a hand winch 


‘For this under 


decided that I would have to design my 
‘own apparatus. 

With a motor, frame, and hopper I 
built up a crude device that worked 
fairly well with compressed air. A few 
tests showed that the jetted concrete 
would hold. But why not heat the air? 
T made the attempt. ‘The results were 
excellent in rooms where the tempera- 
ture was below freezing. Engineers 
all over the country became interested 
in the work. I received orders for 
similar machines. 

In two weeks I had the first concrete 
atomizer. Two machines were built and 
sold at once. Since that time I have 
repaired the honeycombed structure of 
the Lackawanna Railway Terminal at 
Hoboken, patched the first concrete 
barge built in this country after it proved 
to be too badly honeyeombed for ser- 
vice, and kept myself busy shooting, 
concrete. 

At first I used compressed air. Later 
I became convinced that steam would 
itive better results at less cost. 

“It can't be done,” said the engineers 
once more. “The cold concrete will 
condense the steam.” 

Tobtained the use of a railway switch 
engine for my steam plant. In order 


to superheat the steam and control its 
temperature I arranged a coil of pipe 
in a coke fire. From seven in the 
morning we worked all one June day, 
without stopping to eat, No success, 

At five o'clock I mixed a final load of 
‘one part cement, three of sand, and two 
of fine pebbles with about fifteen per 

cent of water and with 
steam at 300° F. A 
perfect stream shot 
‘out, spread evenly, and 
adhered to the steel- 
work it was to cover. 
‘The next morning there 
was a flintlike surface 
better and stronger 
than the air-jetted con- 
rete around it, 

‘That was the begin- 
ning of much railway 
concrete work. When 
T was asked by the 
Chicago and Great 
Western Railway 
to reline its tunnel at, 
Winston, Ilk, T 
tackled my’ most diff- 
cult. job. Over the 
track center, nearly 
the entire lower course 
of brick had been 
worn away by the 
combined action of the 
locomotive exhaust 
and of streams of water that seeped 
through under heavy pressure, Since 
it is physically impossible for a man 
to hold a two-and-one-half-inch no2- 
ale shooting a stream of hot concrete 
directly over his head, I designed and 
placed on a flat-car'n motor-driven 
rock-shaft located at the arch center, 
to which a flexible nozzle-holder was 
attached. ‘This was mounted on a car- 
riage, so as to be moved ten feet forward 
and ‘backward by means of a hand 
winch, and it also swung to and fro a 
spring-trowel device. ‘This invention 
did away with hand mason work in 
finishing the surface. An adjoining 
flat-car earried the atomizer and neces- 
sary materials. A box-car at the far 
end of the train supported the seaffold 
required for the work of removing de- 
fective brick. 

Thaye since worked out a modifica- 
tion of the nozzle car and trowel ma- 
chine for making conerete roads with 
an upper surface that will wear as well 
as granite. 

Thus what seemed an overwhelming 
failure resulted in the invention of a 
new labor-saving apparatus, new buil 
ing materials, and new methods of con- 
struction. 


fied a mackine 


taking T placed a 


It Saves the Motor-Truck’s Time 


‘0 longer can the motor-truck driver sit idly on the 

seat and smoke cigarettes while men in the railway 
car behind him shovel on his load. ‘The men will simply 
pull a lever, and down will come the sand or gravel or coal 
‘out of a metal bin, or “loader skip," attached to the side of 
the car. Then the driver will be invited to “put her in 
high” and move on. His truck will be idle for only a 
moment or two. 

A contrivance such as this means much saving in time. 
‘Time is money in motor-truck operation, because interest 
on the considerable amount of capital invested in a truck, 
depreciation, and other overhead charges run on just the 
same, whether the truck is in operation or not, ‘This new 
loader skip ean readily be attached to the side of a car, 
because it comes in six parts, easily moved about in the 
yard by a man or two, and lifted into position, Two sizes, 
are made—of one cubie yard and of one and a half eubie 

yards capacity reapectively 


In the center of the clock 
there are the letters KH, 
which the workman writes 
fon his time-sheet instead 
fof the hour and minute 


Every Minute Is Lettered 
-Smith—9" looks mysterious, doesn’t it? Tt 


KK Hi silat catty oeen tmvortent rage tn code, 
but as a matter of fact it isno more than a workman's time 
record. Smith is the man's name; 9 stands for the number 
of minutes he was late. What does the KH stand for? The 
time at which he arrived. Instead of punching a time-clock 
or recording the actual time of arrival, he wrote down the 
two code letters he saw in a box in the center of the clock 
panel. 

These two letters and many more are on an endless belt 
that is operated electrically by the clock. It revolves at a 
fixed rate of speed, 40 that the time-keeper will know virtual- 
ly the exact time that each letter combination represents. 
It is impossible for a workman to register dishonestly. 


Too Much Scrubbing 


HILE they crowded 
into the entrance of a 
moving-pieture show in Cin- 
cinnati awaiting their turn to 
attend the second perform- 
ance, fifty-four people were 
suddenly “dropped fifteen feet 
into the basement of the the- 
ater when the flooring upon 
which they stood gave way. 
Out of the fifty-four people 
who went down, more than 
thirty were severely injured. 
After the accident it was 
found that the timbers sup- 
porting the floor had been in a 
bad state of decay. ‘The novel 
theory advanced by officials 
‘was that the flooring and its 
supporting timbers were kept 


Of dishonest registering 


‘Men in the railway car fil the “sleip,"" and when the 
truck arrives it ean be loaded without the alightert delay 


Is Wood Getting Scarce? 


LL the supply of coal give out? Will the supply of 
‘wood last long? 

‘You needn't worry, for both of them will outlive you, 
Your great-grandchildren will begin to feel the wood short 
‘age, but coal will be plentiful for several hundred years. 

The National Lumber Man- 
ufacturers’ Association hus 
estimated that there is enough 
standing timber in the country 
to supply the lumber industry 
with raw material for at least 
one hundred and fifty years, 
neludes the 
continua! growth of new trees 
at the annual rate of twenty 
billion feet, 

In spite of the fact that the 
excess of exports over imports 
each year may somewhat in- 
crease the annual drain, the 
total domestic consumption 
is not expected to exceed 
the usual amount, which is 
approximately thirty - three 
billion feet each year. You 
can see why the lumber 


in a continually damp and 
moldy condition by too fre- 
quent serubbing of the floor! 


manufacturers were suffi 
ciently interested to compile 
these figures, 


What Can You Do with an Electric Fan? 


The Popular Science Monthly offers three prizes for new uses for it 


F course you use an electric fan to 
‘keep cool. But look at these pie- 
tures. Here is a method of using an 
electric fan to keep warm! ‘The fan may 
be used to inerease the draft of the 
cellar furnace; or it may be used to 
blow the hot ‘air rising from a steam 
radiator into the room. We know of an 
enterprising Italian who keeps flies 
away from his fruit by means of an 
electric fan; of storekeepers who pre- 
vent their windows from being coated 
with ice by means of the electric fan. 
‘There must be many more uses for 
theelectriefan. We want to know about 
them. Tell us! ‘The Porutar ScreNce 
MonTHLY offers three prizes—a first 
prise of $25, n second prize of $15, and 
a third prize of $10, to be awarded in 
accordance with the following rules. 


Rules Governing the Contest 


1, Submit as many methods of utiliz- 
ing the electric fan as you please, But 
remember that only one method can 
possibly win the first prize, only one the 
second, and only one the third. 

2. ‘The method of using the electric 
fan should be shown either in a photo- 
graph or in a drawing, "We prefer pho- 
tographs, and above all photographs in 
which a ‘human being is shown doing 
something weful. Ifa drawing is sent 
in, it need not be made by a skilled 
draftsman, as long as it is intelligible. 
Pencil sketches will be considered; but 
drawings made with ink on Bristol 
hoard are better. Write your name and 
‘address on each sheet of drawings and 
‘on the back of each photograph. 

8. Your pictures should be accom- 
panied by a description, preferably 
typewritten, in which you tell us of your 
method of using an electric fan. Write 
on one side of the paper only, and con- 
fine yourself to 500 words. Your name 
and address should appear in the upper 
left-hand corner of the first 


‘The third prize of $10 will be paid to 
the contestant who submits the method 
third in merit. 

Don’t tell us of methods that have 
already been published. 

7. The winners of the contest will be 
announced in the earliest possible issue of 
thePoruLaRScience MoxTiLy, A de- 
scription of the methods that won the 
prizes offered will duly appear in the 
agesof the PoruLarSciexcr MONTH 
together with the nam 

8. The editors of the P) 1 
ENCE MONTHLY shall have the right to 
publish meritorious methods of utili 
ing the electric fan, even though th 
not wina prize, Regular space rates will 
be paid tothe contestants whose methods 
are deemed worthy of publication. 

9. If you submit more 
than one method, each 
description and pie- 
ture should be 
sent as a separate 
unit. 

10, No  manu- 
seripts or drawings 
will be returned. 

11, Address pic- 
tures and deserip- 
tions to the Electric 
Fan Contest Editor, 
Poruian Sciexce 
MowtHLy, 225 West 39th 
Street, New York City. 


‘Two new ses for the 
clectrie fant above, tt 
Inbeing pressed into 
service to increase the 
Graft of the turn 

‘while in the other 
tre it is shown help. 
ing owe’ the radiator 


Making Climate to Order at Home 


HICH is your favorite climate? 

Do you like the moist and salt- 

aden air of the seashore or do you pre- 
fer the dry and thin airof the mountains? 
What useless questions, you may 
think, when you can neither control the 
climate in which you live nor travel to 
another. Yet there is no reason why 


you should not enjoy in your home the 
‘climate you like, provided you can afford 
to pay the cost. 

With a suitable heating plant you ean 
regulate the temperature of your home 
to tropical conditions even in midwinter. 
If you prefer a frigid temperature you 
may have it by installing a refriger- 


sheet of the written deserip- 


p 
should be received by the 
Porutar Science MoNtHLy 
not later than 5 p, m. on 
January 30, 1920. 

5. ‘The judges of the con- 
test will be the editors of the 
PorutaR ScleNce MotHLY. 

6. The first prize of $25 will 
be awarded to the contestant 
who, in the opinion of the 
judges, suggests the most 
striking, unfamiliar, and prae~ 
tieal method of utilizing an 
electric fan for a purpose other 
than that of cooling a room. 

‘The second prize of $15 


tained in the air by conducting 
it through tubes filled with 
calcium chloride or some other 
desiccating substance. If you 
like it moist, charge it with 
steam or water in the form 
of afinespray. Mountain con- 
ditions may be produced by 
making your house airtight 
and reducing the air-pressure. 
‘To make sure that the air is, 
free from dust install an appa- 
ratus like that in the picture. 
By means of an electrically 
driven suction fan the air 
coming from outside is forced 
through a reservoir containing 
water. If you wish you may 
put a few drops of your fi 


will be awarded to the con- 
testant who submits a method 
next in merit. 


vorite perfume, of a disinfee- 
tant, of of an essence of pine 
needies in the water. 


Helping the Motorist to Save 


New things that play important parts in making 


His Hard-Earned Money 


the automobile and truck efficient 


Metal Overshoes for Sliding 


ON'T let_me eatch you on 

that sliding pond!” says 

the mother of todsy—thinking of 

the high price of shoes. How can 

one slide economically? George 

Bascomb Weldon, of Pittsburgh, 

has solved the problem by in- 

venting a “slider,” to be at- 
tached to the shoe. 

It is made in one piece of 
smooth metal that fits on the 
sole of the shoe. A small section 
of the edge is bent up at the 

toe, and two more at the sides, 
so ‘that it will remain in place 


‘A truck ike thi will aye many n minute a, > 
Consequently, many a dollar ia a bury factory when attached to the shoe. It is 
Tee aRscatsese attached by heavy cord that is 
" * Mintpond bet mow comes run through five loopholes, criss 

A Time-Saving Truck a metal sliding" overshoe crossed, and tied at the ankle, 


HE ordinary. two-, three-, or four- 

wheeled truck was displaced by the 
lift-truck invented a few years ago. 
‘This is 40 constructed that it may be 
pushed under a suitable platform loaded 
with goods. After the truck is placed 
in position its platform is raised by a 
lever or a worm gear until it has lifted 
the loaded platform off the ground or 
floor, ‘Then, with its load of goods, it 
is wheeled to its destination, and ‘its 
platform is lowered until the supports of 
the platform rest on the ground. 

‘The lift-truek shown in the accom- 
panying picture is of extremely simple 
construction. When its platform is in 
position under the load, the handle of 
the truck, which is pivoted near its 
lower end, is used as a lever to raise and 
pull forward the front end of the plat- 
form, Dingonally placed links, pivoted 
to the platform and its frame, lift the 
rear end of the platform if the front is 
lifted and ‘brought forward. A eatch 
holds the platform in position, 


‘An electric light at the other end of the 
tube shows the condition of the egg 


How Old Are You, Egg? 


HAT is so rare as a rotten egg? 

Yet not so many years ago you 
were constantly breaking into one, 
Perhaps the reason is that poultrymen 
now have ways for testing exes in order 
to determine their age. Most of these 
methods must be carried out in a dark 
room. The instrument shown here 
eliminates even that necessity, It wax 
invented by Jesse R. Grant, of Kokomo, 
Ind. 

First, there is a short, elliptical tube, 
shaped ‘at one end to fit your face and 
having at the other end a small opening, 
into which you thrust the small end of 
the egg. ‘The tube is lined with light- 
absorbing material, so that when you 
fit your face to the tube all will be black, 
‘Then you turn on a brilliant electric 
light just behind the egg, and you will 
bbe able to see right through it. ‘Thus , 
you ean judge the age and condition of 
‘the egg in your hand. 


There Is Nothing New Under the Sun 


AKE heart! About sixty years ago prohibition and 
eight-cent carfares went into effect in New York State; 
they lasted only a very short time! 

William A. Darling, grandson of a one-time president of 
the Third Avenue Railroad, unearthed two mementos of 
those dark days. One is a medallion that some gleeful “dry” 

‘created in honor of the pro- 

ion law. It has on one 

a wreath (funeral 
wreath?) and the words: 


car transfer. 
grandfathers 
transfers, 

received pewter ones 


aid for 
it they 


“To commemorate the passage of the prohibitory liquor 
law." The other side pictures a blazing sun, an upturned 
‘wine-glass, and the daring words, “No Repeal.” The law 
‘was declared unconstitutional within a year of its passage, 
‘The other memento is a three-cent transfer made of 
pewter and in size and shape resembling a half dollar. One 
side says “Yorkville” and 
the other shows a picture 
of the horse-car that earried 
you there, 


Once before prohibition 
invaded New York, and 
some joyful “dry” cre- 
fated this medallion in 
hhonor ofthe occasion. 
At that time prohibition 
lasted justine months 


Protecting the Fire-Fighters 
PROTECTIVE mask for the fireman, the miner, or the soldier in the 
trenches has recently been placed in the market. The mask, of rubber 
and rubber-coated fabric, consists of a hood covering the entire face, and a 


muzzle-shaped rubber cup that 
covers the mouth and nose of 
the wearer, fitting against the 
nose, cheek, and chin in such a 
manner as to be airtight. The 
double mask is securely fastened 
to the head by a harness of three 
straps. ‘The mouth-piece of the 
mask ‘is connected by a hose 
entering at its lower end with 
an air-pump, which may be at a 
considerable ‘distance; or with a 
reservoir on the back of the wearer 
which contains air under pressure 
and a purifying apparatus re- 
moving the carbon dioxide from 
the exhaled air and making it 
fit to be breathed again. 

‘An ingenious arrangement of 
flutter and check valves permit: 
fresh air from the air-tube to 
enter the mouth and nose- 
piece, but prevents the un- 
breathable air surrounding 
the wearer from reaching 
the interior of the mask. 
Airtight contact with the 
skin of the wearer is 
safeguarded by the elastic 
rim of the mouth and nose- 
piece, which is curled in- 
wwardly, forming a pneumatic 
cushion between the skin 
‘and the mask, 


‘vreneces 


The Circular Saw that Swings 


E presses a button, grasps a handle, pulls it back and forward—and 


the new, simple sawing-machine 
it will swing from any overhead post 
floor space, 

It is designed particularly for firms 
with a large amount of erating or boxe 
ing to do, and will cut lumber up to a 
thickness of two inches, The saw has 
its own electric motor, so that you do 
not have to think ‘of line shafts, 
counter-shafts, or belts. Since the ap- 
paratus is hung overhead, the only 
floor equipment necessary is some sort 
of bench on which the lumber to be 
cut may be laid. 

‘There is an automatic starter for use 
when run on direct current. 
‘The electric motor may be 
adjusted on a sliding base 
attached to a horizontal shaft. 
‘The circular saw is carried at 
the lower end of a swinging 
arm, the upper end being 
pivoted to the same shaft on 
which the motor is mounted. 

‘The saw is driven by a belt 
running from one end of the 
motor shaft to the saw shaft. 
‘The motor is so placed that 
its weight overbalancesthat of 
the saw, causing it to swing to bi 
the rear of the cutting-table s 
when released. as 


is in action, cutting off blocks of wood. 
‘or beam and thus takes up very little 


NATIONAL RIFLE ASSOCIATION 
‘SMALL BORE MATCHES: 


He Won the Popular Science 
Monthly Trophy 

HE pleased looking young man in 

‘the picture above is Captain Grosve- 
nor L, Wotkyns, of the Ordnance De- 
partment of the Army, in civil life a 
Pasadena, Cal., rifleman, He is receiv- 
ing the Por R SCIENCE MONTHLY 
‘Trophy, which he won in the National 
Rifle Association Small-Bore Tourna- 
ment at Caldwell, N. J., last August, 
Colonel William Libbey, president of 
the Association, is presenting the 
trophy. Captain Wotkyns scored 392 
out of a possible 400 points in the Small- 
Bore National Individual Mateh, in 
which the PoruLax Science MONTHLY 
‘Trophy was first prize, 

His score means that at 50 and 100 
yards, 20 shots per range, Captain 
Wotkyns averaged 98 out of the possible 
100 points for each string of ten shots. 

In the International Small-Bore Tear 
Match, the United States against 
England, twenty men per team, with 
‘the course of fire the same as that in 
the Small-Bore National Individual 
Match, Captain Wotkyns was again 
i vith the score of 391. Nei- 
scores was equaled during 
the entire tournament, although the 
shooters comprised the oldest and 
most skilled riflemen of the country, 
including three picked United States 
Navy riflemen, several United States 
Marines, many Army sharks, and the 
best of the civilian military riflemen of 
the country. The American team, by 
‘the way, won from England by 94 
points. 

The PoruLar Scrence MONTHLY 
Trophy, a handsome watch costing 
$150, was the most sought prize of the 
large prize list at the  small-bore 
tournament. Captain Wotkyns’ vie- 
tory was a popular one, inasmuch as 
he was the builder of the small-bore 
Tange and assistant to the officer in 


charge. 


Skin produces claws, nai fand feathers. ‘The 
top picture shows a sparrow’s feathers unfolding from 
the quill; the lower pleture shows the 


Things that Grow Out of an 
Animal’s Skin 

HE skin is not merely a covering for animals. It is an 

essential part of the organism. It produces claws, 
talons, nails, the rattlesnake’s rattles, spurs, hair, the 
seales’ of fishes and reptiles, spines, whalebone, beaks, an 
feathers. So claims Mr. Beebe in his book on ‘The Bird. 
He tells us that even “The horn of a rhinoceros is only a 
solid mass of agglutinated hairs, while as the antithesis to 
this may be mentioned all 
down and feathers, from the 
hummingbird’s flu to. the 
conda’s pinion.” 

A close inspection of a new- 
ly hatehed bird shows that the 
body is covered with micro. 
seopical tufts of down. These, 
however, are soon pushed aw: 
by the true plumage. The early 
stages in the growth of a 
feather suggest littie camel’s-hair 
brushes set in a quill, The 
feather unfolds as if it were 
pushed out of the quill or 
sheath, but in some feathers 
the unfolding seems to. take 
plice next to the bird's body, 
while the tips remain in the 
sheath as the development grad~ 
ually proceeds, 


Sumatra’s Giant Arum 


plant?) It grows in 
the East Indies, s0 
the chances are you 
haven't. But a per- 
fect life-sized model 
of one may be found 
in an English gar- 
den. 

A picture of it is 
shown herewith, and 
beside it stands the 
modeler. His name 


is H. E. H. Smedley, 
and he lives near the 
town of Brighton, 
England. 

‘One may get a good 
idea of the size of the 


huge plant from this 
icture. Mr. Smedley: 
is not a small man, 
yet the plant towers 
‘more ‘than twice as 
asits maker. In 
it is of gigantic 
‘the stamen ex- 
tending about fifteen 
feet up in the air. 
The strange leaves have many large perforations in them. 
‘The plant belongs to the Araceae family and has many near 
relatives scattered over the earth, notably in the regions 
bordering the Mediterranean, Great Britain hax some 
wutive members of the family, the best known being the 
wake-robin, from the root of which is obtained arrowroot. 
Mr. Smedley has devoted his life to modeling strange planta, 
but this is the first one he has built out of doors, In con- 
sequence he had to procure special weather-proof materials 
with which to make it. He then painted it in varying shades 
of purple and green to correspond its natural coloring. 


How the Spider Attaches Her 
Web to Glass 


moves from place to place to » 
her web, she runs a drag line to. mark the course. 
This is composed, not of a multiplicity of tiny threads from 
the spinnerets, but of a comparatively small number, per- 
haps only two. 
If you will watch a spider running along an object and 
spinning a drag line, you will notice that at frequent 
intervals she fastens the line. 
Merely to make the end of 
the dmg line adhere would 
not enable it to exercise its 


fact, 


He plant in his garden, 10 
hhe ‘modeled one himself 


full strength: it is fastened 
by an attachment disk. ‘This 
may easily be observed by 


enclosing a living spider in a 
bottle, when she will fasten the 
drag line to glass. 

The attachment disks may 
be ‘examined with the help of 
a lens. Even under a pocket 
lens, the disk is seen to be 
composed of a large number 
of fine threads. 

The accompanying illustra- 
tion was made from a large 
number of these attachments on 
the inside of the glass door of a 
bookease. 


Snail-Shells Fool the Fish 


UPPOSE you were a soft, wormlike larva at the bottom of 
‘stream, und a school of hungry fish swimming by spotted 
you. You'd give up without a struggle, wouldn't you? Genera- 
tions and generations of larvae have gone through this harrow- 
ing experience, but a few wise ones have managed to escape. 
How? By ingeniously disguising themselves. 

‘Take, for example, the larvae of the caddis-fly. Their favorite 
trick is' to deck themselves out in the shells of small snails, 
though they sometimes resort to leaves, stones, and sand. 
‘These various substances are held together by means of silk 
spun by the larvae. One snail-covered larva is pictured here— 
three times its natural size. It is a most unappetizing sight, 
and you can easily imagine yourself, as a fish, turning it down. 

‘Aphis-lions, when young and comparatively helpless, eamou- 
flage themselves just as larvae do. ‘They likewise carry around 
on their backs snail-shells, and also bits of beetles. 


the very’ moment When it ts being. fired 


Police Dogs Under Gunfire 


HEY are sending dogs to college now and graduat~ 
- ing them with a purchase price of $1,000 and more 
on their heads. ‘They are trained from puppyhood up to 


ng. soail-hells on its 
back, Above, under- 
neath a snailshell anc 
‘a few dend beetles, ts 
concealed an aphis-lion 


Let Your Feet Remove 
Each Other's Rubbers» 


'AN you balance yourself on one Af you don't like to handle dirty 
foot while the other one paws rubbers, try this new foot-operated 
the ground? If so, you can use this Fubberremover, worked by levers 


new rubber-remover. It is mounted 
fon a wooden base. Two clamps like 
those on an ice-skate grip the rub- 
ber. ‘The clamps are operated by a 
pedal and a lever worked by your 
idle foot. ‘The lever is for tightening 
the clamps. Tt has two arms and is 
located at the toe of the device. 
‘You push the lever inward and a 
wedge to which it is attached is 
pulled upward. ‘This forces the arms 
that hold the clamps to come to- 
gether. The clamps grip tight. That 
is why it is necessary for you to 
know how to paw. 

‘Next. you remove your foot from 
the rubber, and a spring will adj 
the clamps to their original position. 
‘At the rear of the device is the pedal 
that—when moved back and for- 
ward—will increase and decrease 
the distance between the clamps to 
suit any sized foot. 

‘You can readily appreciate that 
it requires skilful foot movement for 
anyone to attempt to use this rub- 
ber-remover. 


rescue drowning persons, and to track 
down criminals and meet attack from 
unarmed thug who may carry a knife, 
revolver, club, orother weapon. When 
they have finished their training course 
they go to metropolitan police forces. 

Ordinary dogs do not take kindly 
to gunfire, but the German shepherd 
dog will not only advance in the face 
of pistol fire, but will attack the 
hand holding the weapon, Before he 
reaches this stage, however, he must 
have guns fired near him until he no 
longer fears them. So well trained are 
the dogs that at the first flash of a wen- 
pon they will leapat the hand holding it, 

‘There are two police-dog colleges 
operation. One is at Scranton, 

and the other at West Hemp: 
|, Long Island, 


Exit the Slipper 


'LL see you in the woodshed after 
tea.” ‘Thus spake the fathers of 
yesterday; and when the time came 
there was a brief application of switeh 
‘or slipper. Now all is changed, or 
about to be, since the recent Electrical 
Show at Madison Square Garden in 
New York city. The modern formula 
‘of punishment will run something 
like this: “I'll see you at the electric 
light plug"; and there will follow 
the “ plugging in” of the spanker, 
Later, when the small boy inves- 
tigates this new enemy of his tribe, 
as of course he will, he will find a 
small motor, which drives a connec- 
ting rod about four inches long, 
terminating in an “applicator” about 
the size of the average parental palm. 
Father will have to get some more 
modern phrase than the ancient “This 
hurts me more than it does you”— 
unless there should be a short cireuit. 


The Squasher—Otherwise 
the Wasp-Gun 


LAP! You've squashed another mos- 

‘quite. Ah, but your hands are 
‘smeared with "his blood. Would it 
not be considerably neater to use the 
wasp-qun shown above? ‘Though it 
specializes on wasps, it will kill any 
other insect with equal vim, 

It is called a gun, but the trigger is the 
‘only thing it has ‘in common with an 
‘ordinary gun, When you pull the trigger, 
‘the faws at the end of the gun snap shut 
‘and squash any insects that happen to be 
standing on either jaw at the time. Your 
job is to lure the insects to the trap. 

Here is a suggestion. If your quarry is 
4 morquito put the end of one. finger 
in the trap; in time the mosquito will 
land on it, You withdraw your finger 
With stich ‘great speed that the mosquito 
will be left behind: if at the same time 
you pull the trigger your vietim will 
he squashed. 

‘The gun should be cleaned at regular 
intervals, lext it become clogged 


Flowers for a Fighting Aviator 


[OS ANGELES, inthe capital of the 
Kingdom of flowers as well as of 
movie queens, Any public event there 
in the excuse for floral decoration, artful 
‘and artistic, So it followed, naturally, 
that when Captain Eddie Rickenbecker, 
first ace of our fighting airmen in France, 
came that way, the biggest bouquet yet 
‘wait handed to hitn—and he'd been on the 
receiving end of the bouquet game ever 
since he ot home from the war, 

This time he found himself all but 
smothered in a flower-bedecked automo- 
bile tricked out to resemble an airplane, 
‘and in this state he rode through the 
streets of the welcoming city. 


It is the county seat of 
ranks as one of the leading potato producers of the 
country. 


Flowering Lamp-Posts 


'URNING the street lamp-posts into things 
‘of beauty is the object of the authorities 


of Allentown, Pa. 


In that city every lamp-post wears a hanging- 


garden effect from spring until late autumn. ‘The 
flowers and decorative leaf-bearing plants are 
planted in urn-shaped globes which encircle the 
Iamp-posts some distance below the light. 


‘The city fathers who thought of and adopted the 


lowering lamp-post idea made a thorough job of 
‘beautifying the town by removing all of the over- 
hhead telephone and telegraph wires—at least, in 
the principal streets. 


‘But Allentown can boast of use as well as beauty. 
farming section which 


Exit Corkscrew, Enter Cigar- 
Cutter 


NCE upon a time a pocket-knife 

with a corkscrew attached. was 
looked upon with favor; but what's the 
use of a corkserew now? Probably 
corkscrew knives will be a drug on the 
‘market even in the ketehup and horse- 
radish belt. But smoking is still num- 


ered among the permitted delights, 
and so, ax the corkscrew steps down 


‘the cigar-cutter. With the device shown 
in the accompanying photograph only 
‘alight enlargement of one end of the 
‘knife-handle is necessary inorder to 
accommodate a cutter that will snip off 
the end of a cigar with all the neatnes 
and despatch of the shop cutters. 

In these days, when, ax some one 
wrote recently, "you can now buy an 
excellent five-cent cigar for » quarter,” 
perhaps a cigar-cutter is a greater 
necessity than in the carefree old 
days when many of us said: “Bite 
‘off the end; let the butt ravel as it 
may. 


The Birth of a Second 


EACH tow: second is heraed by» 
flash of light and the ring of a bell 
{in the factory of an electrical firm in 
Providence—not to remind the workers 
that the dire day of doom approaches, 
but to help them in their work. 

Often men must count seconds ac- 
ccurately for certain operations while 
they watch their work closely. ‘This 
concentrating on two U 
time is very difficult. It is simplified 
by the new second-announcer shown 
below. As the pendulum of the clock. 
swings to the right it touches a wire, 
‘thus making a contact that causes the 
light to flash and the bell to ring. ~ 


Blend Your Smoke in 
Twin Cigarettes 
NE of the twins was 

orn in Virginia and the 
other in’ Turkey." Whats 
that? "We are taling about 
the twin cigarettes inthe 
pare below. 
any sears Ike cen 
ette in which Virginian and 

‘Turkish tobacco ae blended, 

but they are seldom satisfied 

with the quantity of ech 

Teed, Bo ‘one we tobec 

fonist_devised the tein 

aot, ane of ‘which fe 
imade of Tinkth tobacco 
snd the other of Virginia 
tobacco, ‘Thue the wnoker 
tan draw on both at the 

Stine time and concentrate 

his fort on one, blending 

format hime 


But Will They Wash? 


HE intrepid photographer who 
‘brought in this picture informs 

lus that the woman in the studio hosiery 
department is a Berlin girl who has 
“decided to adopt the fad of New York 
and London and have her stockings painted on.” 
‘We shall have to take his word for it; if this “fad 
thas made headway in New York we have overlooked 
it. We fear, however, that the colors may not be fast, 
fand so we cannot recommend the method to thoao 


The Reason She's 
Light-Footed 
N up-to-date jewelry 
‘thief does her shoplifting 
with her feet—not. by bra- 
zenly Kicking over a tray of 
Jewels, but gently pushing 
the jewel she wants from 
‘the counter and then step- 
ping on it with her heel, A 
layer of soft leather is 
tacked to her heel and the 
jewel sinks into it. Off she 
‘goes, and Inter in the privacy 
‘of her hame (do thieves have 
homes?) she digs out ber 
prize, 

Below you see a jewelry 
thief's shoe, stocking, petti- 
coat, and prize ring, | Jud 
Jing from the quality of her 

she must do 


seeking for a way to reduce the high cost of stockings. 


A Capitalist Plays Santa Claus 


ERRY Christmas! Judging from their happy smiles, it 

nai Chere ecco eee teat 
ba a a ce Sn they ee age, mE 
tai sppat de Gute mecube had peed age 'Based 
‘the children there are hundreds of similar stockings stacked up 
SRS ieLe Sioa steed ake Shae 

athe payee 

san cial 
fatoa fe 
teeth ltt S 
a 
der to have enough + S- 
ete aS = 
on ate: 


twonty-six 
of apples and twelve 
‘thousand. packages 
‘of animal crackers 
‘were also bought. 
Each stocking was 
filled with candy, 
toys, and nuts. 

‘Twenty yearsago 
there were hundreds 
‘of American _chil- 
dren whom Santa 
Claus passed by. 
But today thereare 
so many’ organiza- 
tions playing Santa 
Claus: that almost 
‘every child is sure of 
& merry Christmas, 
and it isn't. very 
difficult to realize 
how much it means 
to them, 


He's Seven Feet Six 


“YVOU'RE too tall,” said the doctor, when Mr, R. E. Madson 

tried to enlist’ in the Marines.’ Harsh words, but true; 
Mr. Madson measures seven feet six inches with his shoes off. 
What chance could he stand of dodging bullets, shrapnel bits, 
and other things that fly around above battlefields? 

He comes from a ranch in Ranger, Texas, and he carries his 

cowboy clothes 
‘very well, asyou will 
seein the picture 
here. Tt was. in 
this got-up that he 
‘appeared in Wash- 
ington to wateh 
the Marines parade, 
Eventhough, he 
couldn't join them, 
he was at least able 
to see them parade, 
since he towered 
over the heads of 
the crowd, 

Had Mr. Madson 
been a German, 
trying to enlist int 
the former German 
army he would 
have been prompt 
ly accepted; for the 
German Emperors 
always surrounded 
‘themselves with a 


sors kept it up, 
Tall men are out of 
business now. 


‘This machine overcomes the two dif 
ties of eliminating spongy sp 
d' thinner treads at certain points 


A New Way to Retread 
Automobile Tires 


SIDE from embodying non-heat~ 
blocks, a now. re 


consists of a 


vemental mold 
water below and a ga 
heating tho water and ateam-curing 
the retread rubber, which is first of 
ull built up on the tire itself. After 
this fs done, a annd-bag is placed in- 


side the tire and the latter 
in the mold. A heavy steel band is 
then placed upon the sand-bag and 
the pressure clamps applied. The 


gas-burner being lighted, the tire is kept in the mold until 


that segment is cured, 


‘Three sizes of molds may be used in the base of this 
‘The apparatus may also be furnished without 
burners, to be connected with the garage steam plant line, 


It Walks Instead of a 


machine, 


‘OST farm tractors roll on wheels or crawl over 
the ground on track-laying units like those 
on the war tanks. ‘The tractor shown here walks! 
‘This is made possible by providing sharp-point- 
ed lugs on the bearing surfaces of the rear wheels, 
so that the wheel looks something like a rising sun, 
with the pointed lugs corresponding to the rays. 
‘The pointed lugs act on the ground as a gear or 
cog, and sink down to solid ground, furnishing a 
positive traction in every soil. These pointed hugs 
give a positive traction without surplus weight, 
‘without loss of power through slippage, and with 
out packing the soil. = 
‘The complete tractor weighs less than 
three horses and does the work of eight. 
It has a short turning radius, made pos- 
sible by the use of a separate clutch for 
each rear driving wheel, with no differ- 
ential. The apparatus is adaptable to a 
great variety of work, but is uniquely 
sited to cultivating orchards where it 
walks in and out among the low-hanging 
trees without difficulty because a part of 
the tear wheels is always below the sur- 
face of the ground, 


Burning apparatus and clamps 


‘A device that will start a gasoline 
engine even in aero weather: it isthe 
lever tavention of an Englishman 


NGLANI 
winter climate 
makes it especially 
hard to start big 
truck engines, so It 
fell to the lot of an 
nglishman to in- 
nt a simple eold- 
weather engine 
starter, 

It consists of a 
conical bottle from 
the apex of which is 
sweated a cylindrical tin chamber that 


fitted with the gas 


You Can Make an Engine- 
Starter Like This 


When not in use 
it may be carried 
in “Your tool-box 


‘extends half way down to the bottom of the can. ‘Thisis filled 


is started, with boiling water. 


Tt might be 


with gasoline through a small plug very near the top, while 
the space that surrounds it is filled, just before the 
‘This heats the gasoline and 


gine 


ceauses it to leave 
the top of the 
chamber through 
a special stop- 
cock in a fine 
spray whicheis 
fed into the in- 
take manifold of 
the engine. 
‘After the truck 
engine has been 
started the valve 
is closed and the 
device removed, 
to be used again 
next morning. 


that this tractor walls instead of rolls over 


the ground: it is admirably suited for orchard cultivation 


Water Wheels on a Farm Tractor 


NE of the newest forms of farm tractors of the creeper 

or track-laying type has water wheels. Of course, the 
‘wheels are not made of water, nor does the machine run on 
water. The expression simply means that the two main idler 
wheels and thetwo driving wheels over which the creeper treads 
operate may be filled with water to within two inches of 
the top. 

‘The purpose of filling the wheels with water is to enable 
the operator to change the weight of the machine to suit soil 
conditions. Approximately one thousand pounds of water 
may be carried in the four wheels, so that the total weight 
of the tractor may be varied from four to five thousand 
pounds, according to whether the soil is relatively hard and 
dry or soft and sticky. 

"The tractor is made in Ohio, and its manufacturer says the 
water-carrying feature is an economy not enjoyed by any 
other machine; water ischeaver than sand for ballast and may 
be more readily obtained. 

‘The water is carried withouc damaging any other parts 
of the machine by making the hubs a separate part of the 


a 


‘The wheels on this tractor may be filled with water to increase 


its weight. "A special arrangement permits it to slip one 
track and deliver all the power to the other when teceaary 


wheel, ‘The drums are welded to the hubs and to the sprocket 
teeth, so that the wheel drum is water-tight. ‘The bearings 
are enclosed in the hubs, so that the water eannot get to them. 

‘The volume of water to be put in each wheel depends upon 
the amount of traction required; but each can be filled to 
within two inches of the top, since the plug is about one 
inch in diameter and is one ineh from the rim. 


A Juvenile Bikemobile 


HE bikemobile herewith is capable of a speed of 
twenty-five miles an hour with the motor wheel attached. 


Fred Harley, a fifteen-year-old genius, of Joplin, 
‘Mo., is responsible for its creation. 

Harley constructed his tri-car from seraps and raw 
ends of nearly everything he could lay his hands on. 
Its frame is that of an old worn-out 
bieyele. The front was straightened 
out and attached to the axle of a 
mail-carrier’s bicycle. To this he 
attached an old automobile steering 
wheel, 

‘The twin seats straddle the bicycle 
frame connecting the rear wheel to 
the front axle. A hand-brake is access- 
ible to both passengers, and the steering 
‘wheel can be operated’ from either side 
of the vehiele. 

It lacks a self-starter and must be 
pushed until the motor wheel's engine 
‘begins to fire. ‘Then the rider jumps on 
the side seat and away he goes. 


Not speeding, but blocking trafic with his new: 
Tangled contraption; it was in the year 1895 


He Impeded the Traffic 


‘T is difficult for us to believe that a quarter of a century 

‘ago an automobile was a curiosity. Elwood Haynes, 
of Kokomo, Ind., produced what is said to be America's 
first successful autor In 1895 Mr. Haynes took his 
ereation to Chicago, as driving the “horseless car- 
riage” down Michigan avenue when he was stopped by a 
policeman on a bicycle. 

What a transformation two decades have worked! 
‘The sight of a horse and buggy on Michigan avenue today. 
would attract attention. Little did that bicycle “cop” 
(one of whose duties undoubtedly see that you did 
not cross a bridge “faster than a walk”) realize that in a 
few years six million motor-cars would be in operation. 


It Explains the Knocks 


ISALINEMENT of connecting 

rods is generally due to heat 
warping the metal of the rod and 
twisting one end of it, so that the crank- 
pin and wrist-pin bearings are out of 
line. 

‘The apparatus of the alining-ma- 
chine shown above consists of a flat 
bed-plate on which is set a test-plate 
carrying three sets of lugs. This test 
plate may be moved longitudinally off 
the bed-plate by means of a hand-serew. 
At the other end of the bed-plate is set 
up a transverse shaft or pin exactly 
parallel with the transverse surfaces 
of the lugs on the movable test-plate, 

If the bar through the wrist-pin 
begging doos not contact exactly evenly 
with the surface of the lug, it indicates 
that the connecting rod is bent and the 
erank-pin and wrist-pin bearings are 
out of line. 


Up-to-date  passenger-carrying 
a Pullman car, speed through the 


A verital 


Picture | the 
shows with her 


The Air Giants Are Ready 


airplanes, with all the comforts of 
air at the rate of 114 miles an hour 


Af you have pny doube 
about” the future of 
faviation, gaze upon this 
picture to. the. right 
Tete a Vimy-Viekers: 
Rolls of 67 feet span. 0 
machine equipped with 
many ‘of the’ comforts 
of the Pullman car 


This ix how the Braemar appe 


with her com 


mnetcial pasenger-carying fuselage. Why not 


fof the airplane might 
ifs variable load were carried at anyother point 


‘The Lawson AirLiner has been living up to its 
ame by flying across country from Milwaukee to 


‘and 47 minutes, re 
Playing bridge gjn the enclosed cabin. Lawson 
‘Glaims. that hf machine can carry twenty-six 


‘passengers sitting down, and sixty strap-hangers 


Go Jaunting in an Electric 


Running downhill it generates power to help you up the next grade 


‘OST recent of the many steps 
Meee 
making the electrical vehicle 
cheap and of wholesale general utility, 
is the automobile that Harry E. Dey, 
of Je City, N. J., bas patented. 
So simple, so efficient, and so eco 
nomical is this machine 


By Lloyd E. Darling 


your mechanical ability, follow the 
diagrams at the top of page 73. Seldom 
have a pair of “‘cog-wheels” been made 
‘to work in such an uncommon way. 
For all of the fact that the design is 
so unusual, the gears are exceptionally 
strongand unexpectedly powerful. This 


when a street-ear turns a corner, 
neither wheel of a pair can go faster 
than the other, and so one of them 
slides until the corner is passed, causing 
that screeching noise you have noticed. 
Automobile wheels would screech also 
—or break—if there were no differ- 
ential to come into action 


that Dr. Charles P. 
Steinmetz, of Schenectady, 
N. Y., one of the country’s 
leading electrical engineers, 
said some time ngo that Mr. 
Dey has apparently solved 
the problem of the five- 
hundred-dollar electric 
automobile, This means 
much to the general public, 
Consider the following 
uncommon points. 

‘The most important fea~ 
ture of the design hinges on 
making an electric motor 
run the wheels of an auto- 
mobile directly—that is, 
without the use of inter- 
vening shift gears, differ- 
entials, or any other of the 
‘ustial ” power-transinitting, 
appliances, 


Motor on the Rear Axle 


This is accomplished by mounting 
the motor on the rear axle of the auto- 
mobile, In fact, it is a part of the rear 
axle. The armature of the motor drives 
‘one wheel; the field, the other. Arma- 
‘ture and field naturally turn in opposite 
directions, since only in this way ean 
they both revolve at once in one and the 
same motor. Asa result, the armature 
would ordinarily turn one wheel in 
one direction, and the field the 
‘other wheel in the other direction, 

Obviously, an automobile could 
not get anywhere if one rear wheel 
traveled in one direction and its 
mate in the opposite way. To get 
around this objection, Mr. Dey 
interposes a set of internal gears, 


‘one on each side of the motor, as | 


shown in the drawings at right. 
(The working of these gears is 
shown in detail at the top of page 
73.) Although both sets of gears 
are alike in appearance, they are 
quite different in action, since one 
reverses the motion transmitted 
toit, while the other does 
not. 

‘Thus, although field 
and armature move in op- 
Positedirections, both rear 
‘wheels go forward—whieh 
is the end desired, 

‘These gears are among 
the most compact and in- 
geniousman ever devised. 
If you pride yourself on 


overt 
MEIN. 


Harry E. Dey, (at the wheel), Chartes P. Steinmets, and 
Dr, Steinmets's adopted son enjoy a ride in the electric 


is because the teeth have such broad 
bases, and so many of them are in con 
tact at all times—this as a result of the 
fact that the inner gear is nearly as 
large as the outer. 

As to the motor, it being on the rear 
axle, all clutehes, gear-shifter, and 
power-shaftings are done away with. In 
fact,—and this is one of the most note- 
‘worthy features about the design,—the 
customary differential is done away 
with also, A differential is that con- 
trivanceon an automobile which permits 

one rear wheel to go faster than 
the other when the automobile 
turns a corner. One rear wheel 
must go faster than the other for 
the very good reason that the out 
side wheel-track, going around 
the corner, is longer than the 
inner one. The wheels on a street- 
car have no differential. Each 
pair is rigidly af- 
fixed to the same 
axle. Therefore, 


wousine. 


stanonary! 


at comers, 


No Need for Differontiat 

In the Dey automobile, 
designed as it is, there is 
obviously no need for a 
differential. If a corner is 
to be negotiated, the arma- 
ture or the field (depend- 
ing on which one of the 
rear wheels is on the out- 
side track) simply moves 
‘a little faster than usual, 
and the corner is rounded 
easily and — noiselessly. 
Since there is no meehani- 
cal connection between the 
armature and the field, it is 
obvious that either of them 
ean accomplish this faster 
rotating independently of 


wough a hole in 

‘on the 
Siaklike commutator a type adopted 
tocut down centrifugal force on brushes 


REVO! 


‘commura 
COMMUTATOR SRUSHES 


iit 


ca 


the other. Thusisoneof the most expen- 
sive parts of an automobile’s transmis 
sion—the differential—done away with. 


Both Armature and Field Revolce 

The fact that in the Dey motor both 
armature and field revolve brings an- 
other advantage; with both of them 
revolving at a given speed, they give 
twice the power that one of them re- 
volving alone would give. ‘Thus the 
motor is twice as powerful as any other 
of its size, This is a material factor in 
cutting down the sige of the bulge in the 
rear axle necessary to accommodate the 
motor, resulting in a saving in weight 


‘AX the left is shown the motor field, 
‘outer case: in the center is the arma: 
Ture; at the tight, the cover. Notice 
that’ the field is ‘but one coll: the 
cote ends bent around form six poles 


SUP RING 
BAUSHES 


STATIONARY 


ata 


isnot. Going uphill, it assists batteries 


andcost, It isall legitimate gain also, 
and not at theexpense of hill-climbing, 
power, battery strength, or other 
factors. 

‘The ear is run by storage batteries. 
‘The control is seh that when going 
downhill the motor uets as a 
generator and returns power 
tothe batteries. ‘This “regen- 
erative” feature is now widely 
practised on eleetri- 
fied steam railroads 


— in this case, DELO 
however, returning {intel 
power to the power- 
house, rather than 
to batteries, Re- 


generation has the 


BRALE DEUM— xy 
i] 


DRNING SHAFT 


"ner gear 
‘Vian Zin both cts of drawings are merely reference Linen, demonstrating 


eld’ shaft" revives 
site pct ot ina 

Tortneouter ger, conveying in motion to the 

row of drawings B, he center of the outer gear, Bae, 


ives sround ft: in the ‘ati 


po Sg ltd 
advantage that brakes are almost un- 
necessary. ‘The motor, when acting as 
‘a generator, takes up so much power that: 
it holds back the car automatically, 
Naturally, the batteries do not have to 
be charged so often. Of course, the 
power coming from down grades can 
never quite equal that paid out on up 
grades because of mechanical and elee- 
trieal losses in the machine. But an 
appreciable saving results, 
Portable Charging Station 

‘Under the hood the machine may 
carry a light four-cylinder gasoline 
engine and generator to act as a portable: 
charging station. Charging may be done 
even while the automobile is running. 
In fact, a move of the control lever puts 
both engine set and the batteries in 
various series and parallel combinations, 
in order to furnish the motor with 
extra power for emergencies. Mr. Dey 
has designed such a charging set. 

‘The new automobile is not as 
yet being manufactured commer- 
cially, only experimental cars so 
far having been built. But these 
hold out much prot . In the 
opinion of experts, the machi 
easily qualifies as a regular and 
consistent competitor of the low- 
priced, well made gasoline car. 

Eight or ten years ago electrical 
‘engineers first began to talk seri- 
ously of the low-priced electric, 
It is an especially desirable ad- 
vance, for the reason that the 
batteries may be charged cheaply. 
by electric light plants after mid- 
night and in the early 
morning hours, when 
there isn’t much other 
load on the generators. 
‘Thus both the stations 
and the automobile user 
i profit. Some day eharg- 
siast — ing stations will probably 
supplant the gasoline 
meten sins Son os 
common all over the 
country. 


‘To turn this table into a truck, release the 
lever running diagonally from the right 
section of the table-top to the ground. 
Now raise the left section (second picture) 
until It tops the right section, and side 
the sections toward exch other until the 
upper one is directly above the lower ane 


TABLE that will conveniently 
turn into a truck is shown here- 
‘with as a table, as a truck, and on its 
way from one to the other. It is piled 
high with coats and vests, for it, is 
used in a large clothing manufacturing 
plant. ‘Thus the necessity of trans- 
ferring merchandise from tables to 
trucks is entirely obviated. 
Take, first, the device when used as 
fa table. You will notice that the two 


Scraping Old Bricks 
for Future Use 


SCTQEGOB, your fortune 

is, made!” So said 
Jack Downey, a boss mason, 
to Mr. N. T. Fuller, of New 
Bedford, Mass. when he 
tried out his brick-cleaning, 
machine. 

In_ the picture below 
Me. Fuller himself is shown 
holding the brick in place 
while @ saw-toothed blade 
comes down and serapes off 
‘the mortar; the blade con- 
tinues to rise and fall until 
the brick is seraped clean. 

The blade is bolted to an 
arm, which fs bolted toa 
wheel, On the axle 
Othe wheclisagear — RV 
that meshes wi 
wall gear which 
attached to an elec- 
trie motor. 


Table—It 


sections are held together in the same 
plane by a long lever attached to the 
ight section and extending on to the 
ground. 

‘When you wish to move the sections 
into truck formation you release this 
lever and the right section slides 
down to the base of the device, 
resting there on rollers. The left sec- 
tion is then raised so that it just clears 
the top of the right section, Both sec- 


truck that fi 
easily ont 
elevators 

shifting goods 


Turns into a Truck 


tions are then moved toward each 
other until the upper one is directly. 
above the lower one. 

It is now a truck. You will notice 
‘on the truck a lever running diagonally. 
across from one section to the other. 
If you will look back at the first picture 
of the device—as a table—you will 
notice that same I Tt keeps the 
two sections linked together throughout 
their varied maneuvers, 


iiggeens| Help the Blind by 


Cleaning Up the Bright Lights 


of the Great White Way 


VERY week or two a wagon draws up in 

front of an Indianapolis lamp-post, and 
fro men jump out, earrying a ladder. ‘They 
place the ladder against the post, and one 


man climbs up, takes off 
globe, and hands it to the ot! 
man. He carries it back to 


stationed in front of a 
wash-tub in the wagon; 
the globe is duly washed 
and replaced. Meantime 
the man on the ladder 
cleans the lamp and oils 
the screw. 

‘The wash-tubs are 
really not tubs at all, but 
milk-eans. They are filled 
several times each day 
‘with boiling water that is, 
charged with a strong 
cleansing powder. 


wagon, where a third man is 


Improving His Cane 
AP, tap, tap; the blind 


fe 
he is quite clove to it, for 
his cane covers but a small 
area, 

Private Alexander MeMil- 
lin, of the A. E. F., saw many 
of his blinded comrades grop- 
ing around, and he suggested 
a remedy: he would lengthen 

the eane about eight 
inches, and attach 
to the end a small 
rubber-tired wheel 
that will turn in any 
direction. Thus the 
blind man will have 
‘a cane that will cov 
er a much greater 
area, and will 
ride over bumps 

‘and eracks, 
guidi 
owner over 
the ground, 


the 
cher 
the 


For raising coach bodies from trucks, four jacks—two 
movable and two stationary—are used; through them run 
‘having worms that connect with Worm gears 


Lifting Eighty Tons 

UMP, bump! One of the wheels of 

the passenger couch had worn 
flat. As a matter of fact, both trucks 
needed repair. To tackle the job 
properly the body of the coach had to 
be removed. How was it done? By 
means of jacks, 

The coach was run along the track 
until the truck at one end was directly 
in front of a stationary pair of jacks; 
then two movable jacks were placed in 
line with the truck at the opposite end 
of the couch, The four jacks were 
adjusted by hand levers until project- 
ing brackets rested just below the body 
of the car, Then the body and truck 
were disconnected and an electrie motor 
started. 

Slowly the body rose into the air. 
Magic? No; revolving shafts set in 
motion by the motor. These shafts are 
located on each side of the tracks and 
they run through the bases of the four 
jacks. Eighty tons may be lifted. 


By changing the lining feom silk to 
fur this coat may be used both sum- 
‘mer and winter. "The fur may be 
Hipped out and sill substituted for 
We are not certain as to the 


Restoring Action to Stiff Ankles 


NKLES that have 


+ 7 


Dally exercise by means of this appa: 
ratus will in most cases restore, the 
mobility and normal functions of ankle 
Joints stiffened by injury or disease 


become stiff from sprains, fractures, 


oF as the result of rheumatism or gout, may be limbered 


up and restored to mobility by properly 
regulated exercise. The simple appa- 
ratus shown in the picture was in- 
vented by a German early in the war, 
and was used with success by thousands 
of soldiers. 

The apparatus has a foot-plate to 
which the foot of the patient is strapped. 
‘To.an extension of the toe end is hinged 
a rod having at its free end a handle- 
bar. ‘The foot-plate is supported at a 
point underneath, about three inches 
from the back of the heel, by a short 
post ending in a ball which fits in a 
socket of the base that rests on the floor. 

By means of the guiding rod the foot- 
plate, with the foot securely strapped to 
it, may be given any rocking or rotary 
motion that may be necessary to re- 
store the funetions of the stiffened 
miuscles and tendons. When the ankle 
is sufficiently strengthened and limbered 
up, the movements may be made with- 
out the assistance of the guiding rod. 


fn the jacks; an electric motor starts things moving. 
‘As the shafts revolve, brackets on’ the Jacks that 
‘support the body rise up and take the body with them 


re.) a. 


It’s from Germany 


VERY cloud has a silver lining, but 

this unifor. .ity does not hold true 
for overcoats. In fact, some overcoats 
have several different liningx—one for 
each season of the year. Such an over- 
coat is shown herewith, lined with silk 
for summer wear in one picture, and 


lined with fur in the other. It was 
made in Germany. 
And what is its object? Surely not 


economy; for one coat worn summer 

and winter will wear out in half the 
time that two couts, work= 
ing in shifts, would do. 


No ashes or sparieswill foll_ on 
your clothes i you ‘will encase 
Your cigar in this metal protector 


For Cigar Ashes 


“<7 WAS sitting in a smoking-car, puff 
ing a cigar, when a quantity of 
ashes fell down and soiled my shirt- 
a spark burned a hole in my 
Mr. B. W. Dedrick, of State Col- 
lege, Pennsylvania, tells us. There is 
nothing unusual about that; you have 
hhad the same experience many times. 
But did you promptly invent a cigar 
protector to prevent it happening 
again? That is what Mr. Dedriek did. 
‘The protector is made of metal 
shaped like the eigar it covers. ‘The end 
is perforated to admit the necessary air. 
Tt is held lightly in place by clamps. 
‘The ashes drop into the cylinder and 
remain there until removed. 


Suck the Dirt Out of Your Hair 


NSTEAD of cleaning your comb, let the comb clean you 
that is, your hair. Antonio di Salvio, of Washington, 
Pa., inyented the haircleaning comb shown below. ‘The 
comb is hollow, and has perforations above the teeth 
through whieh the dirt in your hair is sucked. A mote 
driven fan causes the suction, after the fashion of the 
‘vacuum cleaner. And the dirt is likewise deposited in a 


‘The instruments for guid- 
ing the pilot are centeal- 
zed on’ the ‘dashboard, 
‘The pilot is strapped into 
hin "sent “within easy 
reach of the instruments 


Ia the dashboard of a 
rtish airplane shown 
here some of the instru 
‘ments are duplicated: this 
in. because the machine 
‘accommodates two pilots 


An Airplane’s Nerve Center 
By Carl Dienstbach 


HAT must the pilot know about his airplane during 
ight? He must know the direction and velocity of 
the wind, the altitude, direetion and speed of his flight, the 
position relatively to the horizon of the airplane in space, the 
cylinder pressure and performance of the engine or engines, 
the quantity of fuel in the tank, and the temperature of the 
cooling water. 

‘The pilot must ascertain at a glance what is necessary for 
‘him to know, and instantly control the engine, ailerons, and 
rudder, Since he is strapped to his seat, means of obtaining 
this information and of controlling the airplane must be 
centralized within reach of his eyes, hands, and feet, 

In all modern airplanes the various instruments and indi- 
cators, as well as the controlling switches, are located on the 
dashboard. A typical example of the modern airplane dash- 
board is shown in the accompanying picture. It represents 
‘the dashboard of one of the large British seaplanes with four 
separate engines. Some of the instruments are duplicated, 
‘because these machines are intended for two pilots sitting 
side by side and alternating in the control of the flight. 

In the middle of the dashboard is the altitude indicator, 
reading to 2,800 meters (about 8,500 feet), the greatest height 
attainable by this type of machine. In front of each pilot is 
an air-speed dial, which indicates the speed with which the 
supporting air current strikes the controlling surfaces of the 
airplane. For each of the four engines there is a separate 
dial indicating the number of revolutions to 2,200 a minute, 
and another dial showing the temperature of the cooling 
water. Near the lower edge of the dashboard, between the 
two pilots, is the position indieator. 

‘Among the control switches on the dashboard are those for 
lighting the various dials and instruments, for electrical light 
and sound signals, for navigation lights, and for turning on 
and off the current in the electrically heated garments of the 
pilots when they are exposed to the intense cold of high alti- 
tudes, There is also a clock, a two-button switch for the 
landing lights near the altimeter, and two switches for the 
radio apparatus. 


receptacle within, after it passes through a tube, 
Steady vacuum-cleaning may be sufficient 

dirty rugs, but it is not enough for hair. Reali 
Salvio attached to his cleaning 
comb invention » hairdrier of 
the ordinary ba air. 
blast variew. Thus 

his “hair-cleaning de 

viee" furnishes 
instrument both 
wet and dry 
cleaning. 


shop 


‘This comb sucks up the dirt through per- 
forations in the comb's hollow top a 
drier for wet cleaning is also attached 


The Bolt Turns Out the Light 


“ DLEASE turn out the lights when you leave the room"? 

—the walls of hotels are plastered with signs like this, 
But since many folks are careless about other people's elec- 
tric light bills, the plea is frequently ignored, 

How can this be remedied? By giving the lock on the 
door power to turn out the lights. This sounds like a dif - 
cult feat, but a simple device for so doing has been invented. 

‘As the key is turned in the lock outside of the door, the 

bolt shoots out ‘into 
its place in the door- 
jamb and forces 
back a switch button 
located there, Out go 
the lights; for wires 
connect the button 
in the door-jamb with 
the regular switch 
button on the wall of 
the room. When the 
‘quest returns and un- 
locks his door, the 
lights flash up again. 

Since the switch 
button in hotel rooms 
is usually located 
near the door, very 
little wiring is neces- 
sary to install this 
automatic door-bolt 
switeh, 


‘Should you fail to turn off the 
Tights when you eo out, the 
door-bolt will do ‘it for’ you 


‘She must se both hands when 
the operaten this die; in this way 
they ate kept out’ of mischier 


‘This fron fence comes in sections that 
‘may be fitted im movable posts: thus’ 


Fence can be built quickly around danger. 
fous machinery when women work neat by 


Guarding the Woman Machine 


HE ambulance elanged through 
the streets and drove in at the 
entrance of a large machine-shop; an- 
other workman had been caught in a 
machine, Not so many years ago this 
‘was happening every day. ‘Then em- 
ployers began to build guards around 
the dangerous parts of machines. 
Before the war, careless machine-shop 
accidents had nearly disappeared. 
And then eame the women machine 


and hair. Additional guards had to be 
built around the machines in many of 
the shops. Some of these guards are 
shown above. Take, first, the cast-iron 
fence, which can be moved from place 
to place. It is made in sections of 
various sizes having four small pro- 
jections that fit into corresponding holes 
in the square iron supporting posts. 

‘The swinging die is another safety 
device. In order to take a piece of work 


‘All the movable parts of this del 
press wear armor-plate; this 
Cludes apindle, belts, and pulleys 


Operator 


in its place, the die must he swung out 
of the way of the punch. 

And now for the drill-press, Sheet~ 
metal guards rhuch like breastplates 
are placed over spindles, belts, and 
pulleys—the revolving parts of the press. 
‘Thus there is no chance of hair or 
loose clothing getting caught in the 
machine. 

Statisties show that ninety per cent 
of industrial accidents result from 


operators, with their loose skirts, sleeves, 


A Spool of Blotter for the 
Fountain-Pen 
bs HILE riding on a trolley car, 
I was sitting opposite a sales 
man who was writing with a fountain 
pen; when he finished the sheet he 
waved it in the air till it had dried, 
‘This gave me an idea, and I worked 
out a revolving blotter to be made with 
the fountain-pen clip, all in one.” This 
is what Mr, Jacob Goldstein wrote us 
when we asked him how he came to in- 
vent his combination fountain-pen clip. 
‘The blotter is wound around a spool 
that fits inside the end of the clip. On 
the outside is a small eraser. The 
clip, which holds the pen in your pocket, 
may carry your name, 
| 
the screw cap. 


.— se ~ 


a 


from the die and substitute a new piece preventable causes, 


Fasten the Wire by Serewing 
Down the Lid 


ELEPHONE and telegraph wires 
must be insulated to prevent loxs 
of electric current. ‘The in- 
sulators in common use are 
of glass, porcelain, or some 
other non-conductor. 
‘The wires. are fastened 
to these insulators by 
tying them to the non-con- 
ting knobs with loops 

of wire, 

‘The British Post Office 
Department has adopted a 
new kind of insulator, which 

is in many respects superior to the 
insulstora formerly in use. It consists, 


1c consists of three 
parts, the se the 
Emig plug: and 

us ‘The 


composition, with a spli 

has an outside thread fitting the inside 
thread of the serew-cap by which the 
base is topped. 

‘The wire is placed in the slot of 
the insulator, and a molded block of 
the same material as the base of the 
insulator top is fitted into the slot 
and the top serewed down. It bears 
against the clamping block and, as it is screwed down, presses 


Slater with the 
‘wire in place and 
properly’ fastened 


‘A Dlotter ond an eraser have been added to 
the ordinary fountain-pen clip, thus enabling 
you to use your fountain-pem while traveling 


it with great force against the wire resting in the groove pro- 


vided for it. The Igrip is so firm that it is impossible to 
release the wire by pulling without breaking 


Taking the Drudgery from Housekeeping 


glass teoth-brush 
thas all. the ad. 


Aner porzitn conion dines A new device for Ughtenog the tok of cleming Por sturesing out fut, weet, 
fg Femovabie board at one ead Carpets oc rugs Gonsits of two upright od table, and other juices’ comes 
for slicing meat, bread, oF cake Fereoreretpeand apaceies peered apa this brand-new kitchen utensil 


Do It with Tools and Machinery 


Several devices 


that help speed 
up production 


Hitting the World’s Ceiling 


How I planned and worked for the altitude 
record and how I felt when I really made it 


By Roland Rohlfs 


OLAND ROHLFS, who writes for the POPULAR SctENce 
MONTHLY the siory of his great allitude flight, ix not only “the 
‘man higher up": he ix the man highest up. On September 18 last he 
‘pushed his 400-horeepower biplane to 34,500 feet — the world's ceiling. 
Rokifs, who is a son of Anna Katharine Green, the novelit, is twenty 
‘even years old. He has been in the flying game for three years and ix 
now a test pilot for the Curtiss Airplane Company. He is married and 
‘Mra, Rohlfs takes great interest in her husband's sky-high activities. 
The most noted altitude reeords that Roklfe outdid are those made by 
Major Rudolph Schroeder, U. S. A. — 28,900 feet, made on Septem- 
‘ ber 18, 1918, in a Bristol biplane —and Adjutant Casale — 33,137 
Jeet, made in’ France last May. 
fl It in interesting to contrast the greatest height to which men have 
ascended above sea-level with the depths lo which they have descended 
| below it, In raising the submarine Fs off Honolulu several years ago, 
United States Navy divers went down 300 feet, the greatest depth which 
; ‘men have dared. Rohifa went more than siz miles up in the air. 


“OW that it is all over, and T look 
‘back on the number of high 
flights I made and the thrilling 

experiences I passed through, I wonder 

how T ever got up courage to go on after 
my first real taste of the danger. It 

‘was on one of my first flights that, on 

reaching 26,000 feet, I experienced a 

dull headache. T thought it was caused 

by the noise and excitement; but when, 

a few minutes Inter, things began to 

blur and a wave of dizziness swept 

through me, I realized that T had gone 
too far with a faulty oxygen apparatus. 

‘The next T knew, I awoke from uncon- 

sciousness to find the machine plunging 

downward at a terrific rate. T was 
frightened; for the machine had gained 
such headway, I was afraid that, in 
leveling off, some part of the structure 

‘might collapse and put a sudden end 

to my altitude flying. Tt was a great 

relief to me to be able to pull the ma 
chine out of its first predicament. 

‘To my surprise, I found, on consult- 
ing my aneroid, that I had dropped 10,- 
(000 feet in a state of coma; and at that 
moment I decided that, if I were to 
break altitude records, there were three 
things I would have to concentrate on: 
(1) machine perfection; (2) equipment 
perfection; (3) personal fitness. 

First, T had- my. oxygen apparatus 
tested, ‘and found it had been under- 
measuring, so I set about learning all 
could of this important item. “After 
taking one apart and learning its de- 
tails, I felt better. I next turned to my. 
machine, and began to make the changes 
that I had found necessary even on this 
first attempt. And, between this flight 
and amy next, I underwent a vigorous 
set. of exercises, including a six-mile 
walk each di 

T made eight flights, all above 26,000 
feet, four of which were above 30,000 
feet, and numerous smaller jumps to 
bring all the details to the point where 


Tcould count on favorable 
results beforehand. 
Problems were encounter- 
ed in the motor operation, 
due to the extreme tem- 
perature and rare air con- 
ditions. Large funnels 
had to be made to reach out and 
collect as much as possible of the light 
air and oree it into the carburetors. 
Far smaller gasoline jets had to be used 
than for normal flying, and more spark 
advance supplied than usual. Great 
care had to be exereised to be, sure no 
leaks developed, and the oil and gaso- 
line consumption was calculated after 
each flight. 

On the final run I was to have only 
enough fuel to carry the machine to its 
absolute ceiling* and return it to the 
point where the circulating water would 
not freeze if the motor stopped. 


When the Clouds Turn Over 

After several attempts I succeeded 
in working up to about 30,000 feet. 
Here I began to get new sensations. In 
one of my flights I was attacked with a 
severe yawning spell, which was so per- 
sistent that I was forced to descend. 

T reached the point where I expected 
certain resul s both during a flight and 
after it, and I began to form a set of 
rules. in flying very high I turned on 
‘oxygen soone than for short flights, in 
order to get accustomed to it. I made 
many other adaptations, as my trial 
flights suggested. At first I had to carry 
two oxygen-bottles to have enough gas 
for a full flight. ‘These bottles weigh 
about thirty pounds. Naturally, it 
was to my advantage to carry only one. 
‘While trying to use less oxygen I gained 
a world of knowledge as to its use, at 
the same time discovering the danger of 
not using enough. 

‘Should the supply run low, the avia- 
‘Tie ighert pat to which any machine coal attain, 


Roland Rohilfe 
displaying the 

Tatest thing in feahions for the man higher 
up. In making his record climb of 34,500 
feet Rohifs wore a suit, or rather several 
sults one over the ether, to keep out the 


intense cold, a special ‘pair of half-inch 
thick felt glover of his own design, 


and a helmet’ planned not only to 
protect his face, but ‘to administer the 
‘exygen without which an aviator at 34,500 


feet! would die like u fish out of water 


tor, if he does not recognize the symp- 
toms, may easily become unconscious. 
He is first of all attacked by a dull head- 
ache; then the surrounding sky appears 
to grow dark; if the sun is in sight it 
seems to be behind a mist. Gradually 
these symptoms grow more acute until 
he reaches the stage where the clouds 
appear to turn over. At that point, if he 
does not turn on more of the life-giving, 
as, he will become unconscious. 


Could I Break a Record? 


soon began to gain confidence as to 
my chances of breaking « record. T was 
nearly aatised with my clothing and 
instroments, and the tator was show 
ing improvement every time I went up, 
while T'was just able fo hold my own In 
Physical fitness. Thad. selected. my 
clothing as follows (everything being 
pt on over my reyular clothes): 

2 pairs benvy hunting soca, 

4 pair heavy woolined knee-boots, 

2 beni ewetare 

I per wool trees 
_ 1 Romplete teddy bear, wind-proot,fur- 
tined onepiece sue 

Twookined charois helmet, 


———— 


“urtined eathe lmet. 
je facem 
pS ghey eee 
combination. finger 
tied with pair hal 
Enontot mite gloves 


A High Climb 


So, with everything as I wanted it, 
I started, July 24, 1919, on a high 
limb. Th one hour and’ fifteen 
minutes T found myself at 29,000 
feet, I realized that I was elimb- 
ing too slowly for the fuel T ear- 
ried, but I was spurred on by the 
fact’ that I had passed the official 
‘world record mark, and so eon in- 
ued tocollect data.” ‘The earth was 
hardly visible; all T knew was that 
T was above land, and I hoped 
it was Long Island. I finished 
the rest of my climb in twenty- 
ght minutes, and reached 31,000 
fet. 

My head began to feel big and 
Twas growing cold. I nosed over 
and began my descent, I was 
greatly surprised to find that Iwas 
east of Montauk Point, over the 
ocean, though I had been headed 
‘west. So strong had been the wind 
at that height that 1 had been 
continually forced backward. My 
motor stopped from lack of fuel, 
‘as T had anticipated, so T was 
forced to land fifteen miles east of 
‘the home field to get oil and gas- 
line, 

While waiting for supplies, 1 
went over in my mind the points 
T had learned, First, I decided 
it was very easy to get lost, and 
with the ocean so close it was a 
dangerous thing to play with. I felt 
sure that the ideal way to make a 
high climb would be to get up to the 
top us quickly as possible, and stay 
there as short a time as possible: for 
on taking off my clothes I discovered 
the veins in my arms to be swollen. 
My heart, too, was beating more 
strongly than ustial. T began to wonder 
whether the game was worth the candle. 
But on looking at the barograph I grew 
very excited; for, at the moment of 
stopping, the machine had still been 
climbing well. I had not reached the 
ceiling. Yet on this flight I had gone 


beyond the world’s official record of 
28,900 feet. 

On July 31 I again tested my chances 
of hanging up an official record. All 
the necessary men were on hand to wit- 
ness this attempt. Little did I realize 
what I would have to go through. ‘The 
trouble began on the ground, for the 
motor would not start well.’ But I 


thought that, once up and away, the 


‘ous to come down too rapidly as a 
does to come up out of the water too fast 


motor would settle down and do its 
duty, and away I went. 


Motor Trouble 


On reaching 22,000 feet my trouble 
again began. ‘The motor was fully two 
hundred revolutions under what it 
should do. This was caused by a new 
type of high test gasoline I was using 
and by the fact that the water in the 
radiator was cold. I tried to reach for- 
ward and cut one of the pressure water- 
hose connections, hoping that by letting 
‘out a quantity of water the remaining 
amount would reach a higher tempera- 
ture. I had to take off my safety belt to 
reach this pipe, and, with the machine 
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High-flight records rest on the testimony of the barograph. This typical record portrays 
saphially one of of’ tet fights, tn which he reached an altitude of 34.800 fet 


pitching around, T could not aceom- 
plish my purpose. I mounted higher, 
but only to find the motor getting still 
colder. I took my eushion from beneath 
me and ripped it open with my knife. 
Removing the hair padding, I tried to 
‘wedge it in between the tubes of the 
radiator to blank off some of the cold 
air rushing through. But again I was 
‘unsuccessful; the wind tore the padding 
away as fast as T put it in, 

‘By this tirre I was so tired that 
Teould hardly decide what to do, 
‘when to my disgust the motor 
began to miss, and I noticed the 
gasoline pressure had fallen, Al- 
most, instinetively T began to 
pump gasoline by hand and so 
kept the motor going. Occasion 
ally the motor-driven gasoline 
pump would do its work and re- 
lieveme. Suddenly found myself 
being blown out to sea, I shut 
off the throttle and started down, 
L came down altogether too fast, 
and as a result was laid up for 
two weeks. 


I Had Struck It at Last 


Thad reached only 30,700 feet, 
not 0 high as I had been before. 
But what I had lost in distance I 
had gained in experience, for I 
now saw how T could increase my 
climb many thousands of feet. In 
my sick-room I went over the 
points gained. 

After improving many details, 
1 again, on September 5, took to 
the air for a short test, T had 
ruck it at last —a combination 
of details that worked. So terrific was, 
the machine's climb ‘that I. reached 
26,000 feet in twenty-six minutes - 
better than I had ever done before. 
But my teeth ached badly and I grew 
very weary under the quick change. 

T was elated over this climb, although 
it was only a thirty-minute one. I stud- 
ied the charts for a long time to deter- 
e whether I could afford to eall the 
officials. The triplane machine reaches 
its ceiling at an abrupt angle and will 
0 no farther, and this decided me to 
make one more test flight. 

‘On September 13 I made ready for a 
real climb. It seemed only a few min- 
utes before the earth beeame indistinct. 

Soon I reached the 32,000 mark. 
‘Then a sense of loneliness swept 
over me, and I suddenly realized 
that Thad never been up 60 high be- 
fore. Out of the mist to my left a 
small balloon drifted by. I was 
startled at first by the sight of it, 
when I thought I was all alone; but 
1 immediately recognized it us one of 
the observation balloons daily sent 
up from Hazelhurst Field to test air 
conditions. 

Above 32,000 feet climbing became 
difficult. My head ached and so did 
my stomach. While T was writing 
data, the machine got over into a 
bank, and in trying to bring it back 
T discovered that my ailerons would 


not move, The machine had been 
washed several hours before the flight, 
and no doubt some of the water had 
frozen in the hinges. I tried to keep 
up my data, but had to stop. 


The “Temperature Lid” 


‘The cold was intense, reaching 44° 
below zero F. at 34,000 feet, while at 
34,200 it grew fou. degrees warmer, or 
40° below zero, This is extremely in 
teresting, for it is believed that above a 
certain height the temperature stops get- 
ting colder and begins to get warmer. 
This changing point is called by 
scientists the “temperature lid.” 

Soon I reached the ! mit — and none 
too quickly, for I had been running un- 
der a cut supply of oxygen. Remem- 
bering my past experiences, T descend- 
ed very slowly, and I am sure this alone 
had a great deal to do with my being 
able to tackle my last and highest climb 
five days later. Knowing that I could 
beat all records, and that one more at- 
tempt and I would be through with 
work of this nature, made me happy. 
Thegan to make final preparations. 

T went over the entire machine to see 
where I could save weight. T removed 
the fire-fighting apparatus, floor-boards 
and braces, oil thermometers, and other 
instruments I could do without. I de- 
cided to carry nine gallons leas of gaso- 
line and one gallon less of oil, and so on, 
until I had lightened the machine by 
ninety-five pounds. As for the oxygen 
supply, I found the machine now 
climbed so fast that I had oxygen to 
spare even with only one tank. 


I Call My Witnesses 


On September 18 I called the judges 
to witness my last attempt. Every 
thing was ready early in the day, and 
each mechanic knew just what to do. 
After vetting and sealing the two baro- 
graphs, I dressed with the utmost are. 
Thad determined to take only the data 
necessary to make the record official 
this consisted of two temperatures at 
every 2,000 feet —one of the outside 
air and one of the air close to the baro- 
graphs. It is by the temperature of 
the barographs that the final results 
‘are computed, 

All in readiness, I climbed aboard. 
Without the slightest delay, I took 
tothe airand climbed rapidly toward 
the east. ‘To hear the motor, one 
would think it knew this was to. be 
its big chance. ‘The revoluti 
counter showed it to be turning 
twenty-five more revolutions to the 
minute than ever before. Determined 
to win, [used every triek I knew to 
shorten my time and heighten my 
climb. 

‘The day was perfect, the visibility 
one hundred per cent. ‘The earth 
seemed to stand out in living colors. 
Soon I reached the 31,000-foot level, 
and here I experienced the only ex- 

iting incident of the flight. 

Since T had removed most of my 
instruments to save weight, I had to 


rely on instinct to tell whether I was fly- 
ing correctly. I had just finished writ- 


ing my temperature at 31,000 when, on 
looking up, I found that the machine 
was slipping sidewise to the right. With 


I proceeded to fall again to the right. 

T was angry as well as puzzled, for I 
hhad lost six hundred feet in the series of 
slips and dives; and since I had counted 
on seventy-five minutes for my climb 
Twas af aid the gasoline would give out. 
supposed that while writing the machine 
had started climbing too steeply, had 
slowed down to the point where it was 
about t stall, and since it did not have 
enough forward speed to climb the 
grade it had assumed, started slipping 
first to one side and then to the other. 


Would the Gasoline Hold Out? 


Tehanged my angle, and the machine 
straightened itself out and started once 
again to climb toward the heavens, 
From here on nothing of importance 
happened, except that I discovered the 
‘wind was blowing very hard in the op- 
posite direction from what it had been 
on leaving the ground. I proceeded to 
change my course, heading due west. I 
‘was now about over the center of Long 
Island at 83,000 feet, and I had only a 
few minutes more to climb. My only 
worry was as to whether the gasoline 
‘would last, since I had lost six hundred 
feet. The temperature was intense, 
reaching 43° below zero: but I had no 
time in those last few minutes to think 
about the cold. 

T passed the 33,136-foot mark, and 
was still climbing. No time for lone 
someness now. I used everything Tknew 
to hasten the climb, and in seventy- 
five minutes I reached 34,400 feet, 
or higher than my previous record. 
Should I go down? Surely the gasoline 
must be very low, and I needed enough 
to run the motor through the freezing 
air in descending till I reached the 
warmer levels to prevent it from freez- 
ing solid and ruining that wonderful 


In this Wasp triplane, equipped with a 400: 


motor. I decided to go three minutes 
more and then descend. 

As I reached my peak I glanced at 
my instruments, and, to my delight, 
they read 34,500 feet, and also showed 
Thad reached my ceiling. After writ- 
ing the two temperatures I began my 
descent, coming down in thirty-five 
minutes, 

Thad suceeded, and the earth, as it 
came into view, looked very beautiful 
to me. I could just make out my land- 
marks, and there in the distance was the 
field I had started from, ‘The pressure 
of air on my body made me very un- 
comfortable, and my head seemed to fill 
with it; but by swallowing continuously 
I fought against the sensation and kept 
my head clear, 


No One Knew But Me! 


‘There they were, the spectators who 
were awaiting my return. I smiled to 
think of what they did not know and 
‘were waiting to hear, No one knew but 
me! For the minute I was master of all 
Tknew. But it was with a great deal of 
satisfaction that I told them of my 
success. 

‘Since my starting-place had an ini- 
tial height above sea-level of 110 feet, 
this was added to my indicated height 
fon the barograph of 34,500, making 
the total 34,610 feet. 

‘This ends my altitude experiences, 
for which I'am duly thankful. A great 
deal of valuable data was collected; but 
the most interesting, from the point of 
view of the public, no doubt is the pos- 
sibility of constructing machines to fly 
‘at high altitudes so as to use the high- 
velocity winds of the upper level. By 
riding these winds in the right direc- 
tion tremendous speeds can be obtained, 
and the value to transportation ean be 
imagined when it is realized that one 
could easily travel from America to 
Europe in twelve hours, 


motor, Roland Robifs on 


September 18 last soar d 0 34,500 fect—hi her abeve th earth than man ever went before 


Heaving the Log in the Air 


Airships borrow a device from their 
sea sisters to help them find the way 


JHE recent more or less success- 

ful attempts to cross the At- 

antic by airplane have taught 
som? highly important practical les- 
soni and have contributed 
to. sciencs extremely valu- 
able information, ‘They have 
taught, among other things, 
that foz, combined with thick 
weather and rain, makes the 
usual method of land flying 
‘at an altitude of from 4,000 to 
5,000 feet impracticable for 
crossing the ocean, ‘The pi- 
Tot must either go very high, 
vo aa to be able to guide 
himself by the stars or the 
sun, or he must fly near 
enough to the surface of the 
‘water to see clearly how his 
machine is moving with ref- 


elevations and from a fast 
moving airplane are liable to 


be inaccurate because they 
are based upon an artifi- 


cial horizon, ‘The use of 
such a makeshift is neces L 
sary in view of the fact that ? 


at a high level the true hori- 
zon line becomes faulty. 

The Vimy-Viekers 
flight has shown that 
fa fair measure of ac- 
curaey may be ob- 
tained by keeping a 
close wateh on the sur- 
face of the water at 
short rang», Ireland 
may well be reached 
that way, but it is 
doubtful if some small 
island in mid-oeean 
could be found in a 
similar manner. 

‘The question sug- 
gests itself: Why may 
not dead reckoning be 
made mathematically 
accurate by logging 
the water from an air- 
plane just as it is done 
from the taffrail of a 
sea-going ship? There seem to be no 
mechanical difficulties in the way of 
using an appropriately shaped “patent 
Jog” to great advan age in trans- 
‘oceanic flights. 

‘The patent log, of which there are 
several types, consists of the log 
proper —a metallie rod with spirally 
arranged fins, which cause the log to 
rotate when it is dragged through the 
water at the end of a line. This line, 
vvoually between 400 and 600 feet in 


‘The parachute of the log 
opens in the water and acts 
‘a8 an anchor for the fine steel 
Sire which is unwound from 
‘the reel asthe seaplane skims 


By Carl Dienstbach 


Iength, consists of a specially woven 
rope which transmits the rotations of 
the log to a flywheel connected with 
‘a revolution-counter. This is so cali- 


SLOTINSOAT Wnt WATERTIGHT DOOR, 


‘With his hand on the trigger of the vertical gun, the aviator 
is about to fre the parochutelike tea anchor into. the 
water, to determine the speed and drift of the seaplane 


i 


brated that its dial 
indicates the forward 
motion of the ship 
in tenths of a mile 
upon its dial. 
course, 

‘turns of the log neces 
sary to make one 
tenth of a mile is de- 
termined in a¢ 
by practical tests. 

By means of the 
patent log the naviga- 
tor of a low-flying air- 
plane determines not 
only his speed but 
also his direction of 
flight. The speed in- 
dicated by the log, 
as it is dragged through the water, 
coincides with the speed of the air- 
plane; it can be read off from the dial 
of the rotation-counter. The direc- 
tion in which it “taxis” behind 
shows precisely in which direction the 
airplane, under the combined influence 
of its own speed and the side drift due 
to the wind, moves over the, surface. 

Any serious error is scarcely pos- 
sible. It would be comparatively 
easy to devise an instrument that 


would register graphically on a chart 
like a barograph, the direction and 
speed of the flight. It would thus 
become an automatic navigator. ‘The 

chart would be a map of the 
‘ocean and upon it the needle 
of the instrument would trace 
the path of the flight. 

‘The greater the speed of 
the airplane, the greater the 
difficulty of keeping the log 
propeller in the water, the 
longer must be the rope by 
which it is dragged. ‘The 
pull of a long line dragged 
through the water would 
cause a diminution of the 
speed of the airplane, and 
this is undesirable in a long 
flight in which every minute 
and every mile counts, 

Extremely fast airplanes 
might use an adaptation of 
the old system of taking the 
Jog which was in use before 
the patent logs were in 
vented. The old-style log 
consisted of a wooden qua 
rant, weighted at the periph- 
ery to keep it in a vertical 
position and retard its move- 
ment through the water. ‘This 
log was fastened to a long 
line of a known length, marked 
at intervals of 47" feet 3 
finches. The line was wound upon 
a light running reel. When the log 
was to be taken, the wooden log 
chip was heaved overboard, and, by 
means of a sand-glass timed for 28 
seconds, the length of the line was 
measured which had to be paid out 
from the reel in that interval, This 
gave the distance covered by the ship 
in a given time in nautical miles. 

For use by an airplane the log chip 
might be reduced in size. Tt might be 
attached to a thin wire which could be 
cut loose and sacrificed after it had 
served its purpose, together with the 
log chip. The log chip might be 
preferably of the form of a small 
harpoon, which to place it in the true 
wake must be shot into the water in a 
vertical direction from the airplane, 
flying as close to the surface as pos- 
sible. The log could be so constructed 
that it would open in the water like 
an umbrella, forming a kind of water 
anchor. By means of a stop-watch 
or an. automatically working time 
micrometer, the exact time consumed 
in reeling off a given length of wire 
could be ascertained. ‘The direction 
of the pull of the log wire would in= 
dicate the side drift with accuracy. 


When Ships Go Down to the Sea 


This new harbor-entering system may do away 
with the shipping delays now caused by fogs 


Me Mo0-00-00-00-00. Moo- 


‘00-00-00-00-00-0000-00. 
Blaw-aw-w--w. Bler-bleree-e-e- 
ce-e, Bleep! 

If you live inland, it will be diffieult 
for you to imagine ‘the great orchestra 
of whistles that sound out over the 
waters of a busy harbor on a foggy 
morning. 

Every ship is saying, in effect, with 


is good, move carefully with your old 
‘tub, and don’t bump into me. Ill try 
not to bump into you. We both must 
be careful this morning, for we eannot 
see ten feet ahend of us. 

“Teannot very well be anywhere else 
than where Iam. This fog descended 
suddenly—there was no time to get to 
a better place. On one side of me are 
the reefs and shallow water of the 
hharbor's edge; on the other, the chan- 
nel. If you must move, stick to that 
channel—-if you don’t, there are likely 
to be two funerals, yours and mine. 
‘This will be sad—excvedingly sad—for 
both of us. 

“As for myself, I'm a big ship, and 
1'm being held up; but what else can I 
do? If T plowed up the bay in all this 
fog this morning, there would likely be 
half a dozen holes and dents in my sides 
from the tug-boats and other craft my 
big bulk would run down. No, sir. 
Tatay right here. Mo0-00-000-00. Blaw- 
ao-ave-aio,  Er-ee-ee-ee—" 


Self-Defense by Whistling 


‘This is a fact. About all that most 
ships haye to defend themselves with 
in a fog at present are their whistles. 
And they do use them, most thoroughly. 

Far out over the most distant waters 
of the harbor sound the low moans of 
the biggest ships; near at hand the 


By Lloyd E. Darling 


It is an exhibition of a situation that 
unwonted clumsiness on the part of 
man, and lack of a particular kind of 
inventiveness, have put him into. 


‘Though he may be past master of him- 


Circuit by which an 


‘aboard ship listens in oa 
coming from a submerged cable 


self in many fields of invention—ships, 
railroads, manufacturing, what not— 
such a little thing as a fog bests him 
completely. He is completely outdone, 
shown up, helpless. Far from showing 
his usual buoyant resourcefulness, he is 
as lost as a lost child. 

‘This is true even on land. On rail- 
roads the most serious wrecks usually 
‘occur in fogs. On busy city streets 
the narrowest eseapes from being run 
over occur in heavy rainy or foggy 
weather. 

Earl C. Hanson, a young investigator 
in radio lines, has thought of one of the 
most practical methods of dealing with 
fogs yet devised. What he has had it 
mind was chiefly the needs of sl 
entering harbors, but his idea is capable 
of being applied also to other situa- 
tions of similar character. Few plans 
yet proposed have been so simple and 


yet had so many elements of practica- 
bility. 
The idea, which may possibly be put 
into practical service in New York har- 
bor and elsewhere, is a ramification of 
the audio-frequeney system of commu- 
nicating without wires, of which Hanson 
hhas been an ardent sponsor for some 
time past. Its application to the dis- 
pensing of music wirelessly in hospitals 
‘was discussed in the September number 
of the Porta SclENCE MONTHLY. 
Under this plan, as applied to ships 
entering harbors, older ideas, such as 
laying a steel eable in the channel and 
dragging a rope over the stern of the 
ship with a pulley tied to it, are dor 
away with. This one uses an tnntlated— 
heavily insulated—cable laid in the 
channel. ‘There is no physieal contact 
with the cable at all. A 1,000-cyel 
potential is impressed upon the cable at 
the shore end. ‘This radiates an electro- 
magnetic field. Another cable, some 
distance from the first to the right or 
left, also runs out of the harbor. This 
cable is for ships going in the opposite 
direction. A 500-cyele potential is 
impressed upon this cable, Both are 
grounded at their outer ends. 


How the System Works 


Coming up the harbor, a ship is 
equipped with coils of wire attached to 
its sides in the manner made clear in the 
illustrations. ‘These are connected with 
‘a vacuum-tube amplifier as shown in the 
diagram. A two-point switch enables 
the operator to change from one coil to 
the other at will. 

He listens in as the ship slowly plows 
its way up through the all-enveloping 
vapor. The rail of the ship can hardly 
be seen a few feet away—Iet alone an- 
‘other vessel any distance out. * 

Suddenly he hears a high-pitched note 
in the receivers. Ah, the ship is getting 


rear one of the cables! Fainter, farther 
away, comes another hum. hum, 
lower in pitch, is the other—the 500- 
eyele—cable. Very well. ‘The shipisall 
right the way it is, for the high- 
pitched 1,000-cycle cable is the ingoing 
‘cable, the one it wants to follow up the 
Thor. Outgologsipa ae to follow the 
other, int 
Ieeping the trafic sep 
arated and preventing 
collisions. Listen to 
the operator: 

Directing Pilot 

“Hey, pilot, throw 
her over to starboard 
a little. We are pass- 
ing the eable—getting 
+00 far to the other side, 
T can tell by the ways 
when T throw this two- 
point switeh over, the 
hum now comes in on 
the other coil from the 
one it did. If we 
‘weren't clear aeross the 
cable, the hull of the 
ship would prevent the 
hum (or rather electro- 
magnetic radiations 
from the eable which 
eause the hum) from 
reaching this other coil. 
So turn back—we'll be 
straying off our path if 
wo aren't careful.” 

Tt is by. this listen- of 
ing in on first one coil 
and then the other (by throwing the 
handle on the two-point switch back 
and forth) that the operator tells on 
which side of the cable his ship is 
proceeding. Of course, the eable is 
far beneath the ship, submerged in 
‘the waters, and there is no physical 
connection (rope, chain, or the like) 
between ship and cable. The 1,000- 
cycle current impressed on the cable 
merely gives off radiations that are 
capable of producing a corresponding, 
pitch in the operator's receivers when 
the coils at the sides of the ship pick 
them up. 

‘The same is true, of course, of the 
500-cycle cable, whose correspondingly 


Ipmerpltehed note fe exiding ships In 
the opposite dit 

A exchon of run sheath, placed st 
mile or other convenient intervals, pre- 
vents radiations from the cable from 
passing out. When passing over these 
shielded places, the operator can hear 
no sound for the moment, and he there- 


‘The hull of the ship, being metallic, shelters the offside coil 

from the cable's radiations. 

keep track of her movements from one side to. the other 
‘the cable, 


by “simply shifting his “two-point 


fore knows that he has gone by a 
marker and that he is in consequence 
that much nearer his goal. By check- 
ing off these markers on a map as he 
passes each one, he is able to tell exactly 
where he is in the harbor at all times— 
even though both darkness and fog 
surround him. 


Audio-Proquency Currents 
Technically, an interesting feature 
about the idea—beyond, of course, the 
general plan of getting a ship into a 
harbor in this way—is the application 
of a vacuum valve to amplify audio- 
frequency currents, Audio-frequeney 
currents are those you can hear in a 


=z } 


he receiving coils are to be affixed 
‘The ‘apparatus is easily installed 


“hip's operator can thus 


telephone receiver without first some 
form or other of rectification to direct 
current being used. 

Audio-frequency currents run up 
anywhere to about ten thousand 
eyeles a second. The upper limit 
is that of the human ear. Beyond 
that you get into the realm of radio- 
frequency currents. 
‘The ear cannot hear 
hese at all unless 
their rapidity of vibra- 
tion (eyeles per second) 
is reduced. A vacuum 
valve is ordinarily 
employed for th 
purpose. But in the 
Hanson audio-fre- 


So ample are the 
currents generated 
that it is possible to 
operate an indicating 
meter in the same ei:- 
cuit as the receiver. 
This meter is cali- 
brated in feet, auto- 
matically — indicating 
how far the ship ix 
away from the eable at 
a given instant, This 
would hardly be pos- 
sible without the am- 
plifier, and its use in connection with 
the remainder of the applianecs proves 
a bappy combination. 

A variant of the harbor-entering 
idea employs but one eable laid in the 
channel instead of two. This would 
save expense. Inbound ships would 
keep themselves at a considerable 
distance to one of the cable, 
and outbound vessels would follow the 
other side, It has been proved that 
this is practicable; for, in certain 
tests, signals have come in to operators 
aboard ship so loudly that they were 
‘easily followed. Further experiments 
will doubtless develop other ‘practical 

Congestion in our harbors is one of 
the principal reasons why shipping costs 
are so high, It is often more expensive 
to get a shipment of freight unloaded 
from railroad cars in the neighborhood 
of New York harbor, moved across the 
piersand docks, and loaded aboard ship, 
than afterward to transport the same 
freight on the ship to South America. 
One material reason for this greater 
‘expense is that costs pile up while the 
goods are lying around on piers and in 
neighboring Warehouses waiting for 
ships to get in, 

Any harbor-entering system that: will 
enable vessels to get to and away from 
their destinations with facility will have 
a large field for usefulness. We may ex- 
pect much development in this line in 
the near future. 


switch 


i thi le actually ma ‘models of the many 
ey learn of. Here you see two boys assembling 
baby airplane, thus getting a practical knowledge of fying 


Building Things They Study 
EOGRAPHY, mechanies, economics—how can you 
interest the unwilling schoolboy in these subjects? 

To answer this question, you must discover first why he 
is unwilling. It is chiefly because he must constantly 


i 


curb his naturally ac- 
tive nature while in the 
class-room. ‘Then why 
not let him do some~ 


St. John’s Boys’ School 
at Ealing, England, by 
Mr. E. ‘J. Golledge. 
Here you see a class of 
boys studying about 
the airplane while two 
students are taking 
their turn at_assem- 
bling a model airplane. 
On the floor of the 
class-room is a wood- 
and-water world, the 
continents and islands 
being represented by 
blocks of 1yood. Small 
ships sail in and out, 


‘When you pull on the paper, the cut 
tingedgecomeswith it! when youtear 
off the paper the knife springs back 


Wrapping- Paper Efficiency 

HE butcher, the baker, and the candlestick-maker use 

wrapping-paper roll racks. Without doubt you have seen. 
‘one in operation, and you may have 


Silence Reigns Beneath the Bolts 


TTS. outnoise, put, your Sngers to your eary—that 
is the age-old rule. But suppose you wish to use your 
fingers—to write with, for instance—what then? Mr. Gabino 
Jauregui, of Argentina, has just patented an ear-closing 
device that covers this case and others similar. It 
Tooks like one of those braces that children with weak backs 
sometimes have to wear and is undoubtedly just as 
uncomfortable. 
‘Mr. Jauregui treats the hole in your ear as if it were a 
hole in wood and 
screws a bolt into 
it. The ear-bolts are 
held by a bracket 
that curves up over 
your head and is 
kept in place by 
a two-legged stand, 
the legs of which 
rest on top of your 
head, 

‘To use this con- 
trivance, when you 
hear a’ noise “up- 
Proaching you 
quickly adjust’ the 
serews and bolts 
and get into your 
head-gear— that is, 
if you prefer it to 
noise, 


They Deliver Their Loads 
and Pass On 


EHOLD the self-dumping dump-car. Credit for this 

should be given, not to the dump-car, but to the 
mechanical device that makes it possible. A'train of ears 
comes down the track until it is within a few feet of the 
dumping device, whereupon a brake stops it, 

‘A weighman, who is the sole attendant of the train, then 
tuncouples the ears and releases the brake. The cars 
slide forward and are weighed—one by one, ‘The first one 
continues to slide until it passes on to the rails of the dump- 
ing device. ‘The rails are depressed by the weight of the 
car, and this depression automatically relocks the brakes, 
so that the remainder of the cars are firmly held back. 

‘The ear is clutched by the dumping device and is auto- 
matically turned over. But, as it goes over, another set 
of tracks come up and the second car slides on to them— 
the revolving action releasing. its brakes. 

‘As the empty ears rise up they shoot down the track, 
making way for the loaded ones. 


noticed that every time the storekeeper 
tears off a piece he must lift the eutting 
knife in order to grasp the edge of the 
paper before he pulls. 

‘There has recently been invented an 
attachment for the roll rack that elim- 
inates this, ‘The loose end of the paper 
roll fits between two pieces of curved 
anetal attached to the shaft that holds 
the roll. ‘The upper one is stationary 
and the lower one is actuated by a 
spring. When you pull on the paper the 
lower one—earrying the cutting knife 
—comes with it. You tear off the sheet 
and the lower one with the cutting 


edge springs back to itsoriginal position, 
leaving behind it the projecting edge 
of paper, ready for the next pull. 


Did Your Automobile Freeze Up Last Night? 


Common sense will prevent cracked cylinders 


(0 start an automobile engin2 in 
‘zero weatheris a problem the exact 
difficulty of which depends upon 

the construction and size of the engine, 

the quality of fuel used, the strength 

of the spark, and, of course, the 
mercury in the ‘ther- 

particular time. 

‘As a first aid in starting, priming is 
probably the best way out of the pre- 
Gieament. ‘There are as many ways of 
priming an engine as there are of woo- 
ing a woman. The chief idea of prim- 
ing is to get a rich, explosive mixture 
that will fire the instant it touches the 
spark-gaps. After the engine has been 
coaxed into starting it will (if so in- 
clined) get up enough speed to run upon 
its customary allowance of gasoline. To 
make doubiy sure, it is advisable to 
pull out the primer a short distance to 
male the usual mixture slightly richer 
than normal, until the engine obtains 
sufficient heat for average carburetion, 


Don't Hurry Your Engine 

Take time to warm up the engine. 
Kemember that nothing is gained by 
trying to hurry it. If the ear has been 
standing twenty-four hours the oil has 
drained back from the cylinder walls 
and bearing surfaces, and the erank- 
cave oll, if cold, is sluggish and viscous. 
Naturally, it will take a little time to 
et back to its normal operating eondi- 
tion, and this will occur only when the 
engine is thoroughly warm. Run the 
‘engine slowly for three or four minutes 
and you will economize not only in 
repair bills but also in oil and gasoline. 

‘When you start your car these cold 
mornings, have you noticed that before 
the engine starts the self-starter whirs 
a longer time than it did in summer? 
‘The self-starter is designed to start the 
engine, and will if the battery is in 
proper condition. But the current 
consumption is not by any means pro- 
portionate to the time the self-starter 
‘consumes in starting the engine. 


By Ronald L. Prindle 


‘The greater viscosity of cold oil in 
winter will make the starting torque so 
great as to demand three or four times 
the amount of current from the battery 
that it did in summer. Therefore, 
assist the starting motor by providing 
the rich mixture mentioned. In doing 
this you remove a goodly portion of the 
burden that would otherwise be de- 
‘manded from the battery. 

Time for Anti-Skid Chains 

‘The driver who fails to equip his car 
with some form of anti-skid chains 
for-winter is neglecting a sane pre- 
caution. Chains, however, should be 
used only when absolutely necessary, 
and they should be fitted loosely 
enough to work around the tire and 
distribute the strain; yet they should 
not be so loose as to form a “bundle” 
and produce bumping, which is very 
detrimental to the tread. Your tire 
man will tell you that chains are a form 
of insurance against accident. You 
pay for them in the shortened life of 
your tires, but the wear due to chains is 
Very slight and the insurance is well 
worth while, 

However, chains applied too tightly 
will shorten the life of the tires con- 
siderably. Moreover, they will not pre- 
vent skidding if applied in this manner 
and will bite into the tread, playing the 
part of a skate. This is especially true 
on wet or icy pavements and the bite 
in the tread ee: be recognized and 


Fie A, Chin placed over tre. Fle: B. 
Car rolled forward on ‘chain. 

Gin hort together without it 
culty. Apply your chains this way here- 
‘after. “You will save time and trouble 


the cause determined on account 
J of the chain-link impression onthe 
‘tread that is usually in evidence. 
Chains should never be applied 
| when the earcass of the tire is ex- 
posed. Disregard this point and 
it willprovecostly. Furthermore, 
the blowout takes place at a most 
inconvenient time, because chains 
fare usually attached on rainy 
days, on muddy roads, or in the 
winter after a snowfall. 

Don't trust to your chains to 
prevent skidding on pavements. 
A skid usually results from the 
lack of a secure grip of the tires 
upon the pavement. It some- 
times happens on a dry roadway, 
‘but usually this is due to ex- 
cessive speed. Some drivers find 


that their car skids nearly every time 
they put on the brakes, especially oni a 
wet pavement. Thisis probably due to 
the brakes not being adjusted to the 
same tension, so that one brake takes 
hold sooner than the other, a condition, 
which naturally wears off one tread 


‘You promise yourself to buy a radiator 
cover for your car. The robe ita 
poor makeshift in zero weather, and 
the car may freee in spite of it 


sooner than the other, and enuses th 
car toswing around because of the one- 
sided resistance. If this happens'even 
when the brakes do take hold equally, 
it may be that the driver applies the 
brakes too suddenly, or the brakes may 
lock. In either case the result is the 
same: the wheels lock and slide long on 
one place in the tire and the resistance 
to forward motion is the same ay that 
to side motion, so that it is just as easy 
for the ear to slide sideways as forward, 


Cold Weather Breaks Glass 


Watch your windshield these cold 
mornings. ‘The cold makes the glass 
more brittle, and often a sharp jerk on 
the windshield to change its position 
will crack the glass. 

When you come in from a long drive 
and the ear-top is covered with snow, 
brush the top by folding it back, and 
then put it up again to dry. A folded 
top, if damp, will deteriorate rapidly 
and will soon discolor and erack. Never 
clean a top with gasoline, for gasoline 
will ruin any rubber which is in the 
fabric or construction. When the top 
needs cleaning, use good castile soap and 
a serubbing-brush, Soap and water 
will have an equally good efect on the 
celluloid windows. 

Watch your radiator for leaks es- 
pecially at this time of the year. It will 
naturally be filled with anti-freesing 
liquid in winter, and, while a small leak 
in the summer would not be ser-ous, the 
present high price of non-freeze fluids 
should lead ear-owners to make a eare- 
{ful inspection frequently. 


Gear Changing as a Fine Art for the Motorist 
A little study of your automobile will help you to make a smooth getaway 


R, MOTORIST, have you ever 

envied the automobile driver 
who pulls away from the cur with 
never a elash of the car’s gears? Who 
knows exactly when to shift the gear 
lever and who does it so quietly that it 
‘seems to you, sitting beside him, that 
his ear hasn’t any gears at all. Of course 
‘you have; but why envy him when you 
an do the same with your own car if 
you will only find out what happens 
in the transmission under the 
floor-boards. 

‘The design of the transmission and 

clutch has much to do with suecessful 
gear shifting, but however perfeet the 
mechanism may be a certain amount of 
practice is necessary to shift the gears 
without the ends ‘of the gear tecth 
striking together. It is this clashing 
of teoth that makes the grinding, noise 
which makes your repair man weleome 
you so cordially when you pull up 
‘il or gasoline. He knows 
result, sooner or later 
put your ear in his workshop—hence 
Kis smile." Ignorance of the proper 
y to shift gears results in the 
gradual wearing away of the teeth, 
tand,in extreme cases, strips them from 
the bodies of the gears, In every ease 
‘a noisy transmission results. 


Inside the Gear Box 

Phe transmission is made up of a 
series of gears, mounted upon a main 
shaft and a counter shaft, with an 
idler gear mounted upon the trans 
mmission ease. ‘The first and second 
speeds and reverse are three sets. of 
reduction gears with various rat 
High speed is on direct drive, which 
means that the drive-shaft to the rear 
wheels revolves at the same speed as 
the engine crank shaft. 

When the elutch-pedal ig pushed 
down (or “out,” in automobile par- 
lance) the engine is disconnected from 
the t m, Which releases the 
pressure of the gear teeth agninst each 
other and allows the gears to be 

cd easily, ‘The lower end of the 


ift, lever connects with the gear 
shifting forks, which are so arranged as 
to push the gears forward and back- 
ward on the square main shaft in order 
to make the different gear combina- 
tions. 

Here is the whole secret of successful 
gear changing. The two gears about 
to be meshed should be revolving slow- 
ly and as nearly as possible at the 
same rate of speed. If one of the gears, 
is revolving much faster than the other 
it is impossible to shift them without a 
clash. It is therefore a mistake to let 
the car gain too great a speed before 
shifting into s higher combination, 

Now, when the ear is under way, 


eae Seamer ae 
Esa carsns 


pull down the hand throttle and take 
your foot off the accelerator so that the 
engine idles slowly, throw out the 
iteh, pull the lever from first speed, 
then clear to the left and into second 
speed. Let the elutch in gently and 
push down the accelerator until the ear 
ns a speed of eight to ten miles an 
hour, when the elutch should again be 
engaged, the foot removed from the 
accelerator and the lever pulled straight 
back into high position. All these 
motions should ‘be mado 
deliberately and without 

haste. Usually the driver 

is in too much of a hurry to 


t 


make the shifting smooth. Don't grasp 
‘the lever tightly in your hand—thi: 
does not help the shifting one bit 
and only makes you tired. By moving 
the lever backwards with the tips of 
the fingers the driver can actually feel 
when the gears are turning at the et 
it and mesh them quietly.“ When 
the lever is gripped tightly this i im- 

Perks bearyipnlien cana 
grade, where Dae will slow aoe 
the instant the accelerator is released, 
the gear shifting must be made quickly 
‘and firmly in all 

‘Shifting from high to) "second or low 
speed is just. the reverse of these mo- 
tuons, except in the handling of the 
acceleratar. The principle of the thin 
is to make the shift as quickly and 
firmly a8 possible so as not to let the 
gears slow down. The clutch pedal 


must only be pressed down far enough 
to barely release the elutch, 


Don't be Impatient 


Never attempt to put the shift lever 
in reverse nor shift from reverse to a 
forward speed until the car is at a 
standstill. If you do an enormous 
‘strain is thrown upon the entire mech- 
‘nist. 

In starting the car on. a steep bill, 
hold down the brake with the right 
foot, put the shift lever in first: «peed 
and’ use the hand throttle to get 
away, releasing the brake slowly as the 
engine takes up the load; and when 
starting down a grade put the lover in 
first or high speed and let the mo- 
mentum of the ear start the engine, 
‘This economizes upon the battery and 
does not injure the car, 

If you follow the above rules and 
conscientiously study the peculiarities 
of your own particular ear (for every 
car has its own likes and dislikes ex- 
actly as would a horse) you will soon 
become an expert driver and operate 
your car automatically and with p 
cision. Try it and see, 


f astomobite. Thastrations Hike this do mach to educite the motorist i, the mysteries 
"A“Inti2 tay will make i apparent that ceen the twin “hoe Can tants hen sh Contino by sn Dasicar 


A Christmas present any real boy 
is proud to get 


vassal esha! Wat som Oficial ott of the W. J. RC. 


i 
‘Will this Christmas bring YOU a Winchester? 


Better yet, the W. J. RC. Range Kit is the 
‘That's up to Dad. OFFICIAL uti of the ‘Winchester Junior ‘Rifle 
Dad knows you want to shoot and he knows you Corps—packed under the direction of W. J. RC. 

guaht to shoot Hell get you your Winchester Nelonal ‘Headquarters! 

for Christmas if you tell ‘that's what you want. ‘With the Af J. zo c Bed you, Jen) one 

now compete for the famous Winchester trophles-— 
How to get your Winchester the Markaman, Bharpshocter and Expert Rifernan 
You want the Winchester—Dad will get it for medals 

you=and the dealer has it; Ask Dad to'take you Lote of the boys you know have joined the 

Xo'the deater's store, Winchester “Junior “Rife Corps and. won these 
‘Get the ‘dealer to show you the W. J. RC. rewards of sill with the rife. : 

Range eaten ey all riflemen by] using You en Ss: a ed ples rte ‘ye recoglctad 

ow expect Who are competing for the you want the W. J. Kit as you have 

famous Winchester moarkmanship medals,“ A‘shiny, ever’ wanted anything before. 

ge ‘Winchester fa rifle, 5 conven es MF PE ~ store ait ee ere 

at fartridge belt, ara can shiny Winchester out of the Range 

rod and" leaning trepartions all packed ere Sadat he shoulder, Beh want He st a8 

Strong, handsome: chse thats what the dealer will mach ae you do. 

tae from hie shelf mena ‘Speake co him today! 

Tes the very outit boys have been waiting years 
fo get—every shooting need provided for—any WINCHESTER REPEATING ARMS CO. 


boy in the country would be proud to have the 
W. JRC. Range Kit as a Christmas present. Dept. 1220, New Haven Conn. U. 8. A. 


WIN CHESTER 


World Standard Guns anst Ammunition 


“The pew W. 3. RC, Range Kit Ine 
everything You. need for ‘shocting = 
iber Winchester rite, « canvas fun ease 


firgets' and’ a copy ofthe Wo. Te 
Fue book 


TRIC 


to the people of the nation, especially 
when they realize that in this achieve- 
ment the American Navy stands, pre- 
eminent among the nations of the world, 
Tt marks an epoch in naval progress.”” 
Tt is another great advance in the 
mastery of the tea. 
Ten years ago electric propulsion for 
vessels was being discussed by eminent 
cogineers. But it remained for W. L. 
R. Emmet, consulting engineer of the 
General Electric Company, in co-oper- 
with the Bureau’ of Steam 


Engineering. U. S. Navy, to apply it 
to large ships. 
Five years ago electric dive was in- 


d on the collier Jupiter, while one 


Wf steering, turret ma 

‘winches, wind- 
dio, telephony, search- 
refrigeration, baking, 
shop — making the New 


Mexico an electric ship indeed! 


GENERAL 


As a rewult of the performance of the 
Jupiter and the New Mexico the United 
States Navy has adopted electric drive 
for all its capital ships now under con 


wteiegmphie oniere 
iia 


struction or which have been authorized. 
Its success in the Navy forecasts the 
rapid adoption of electric drive for 
merchant ships. In the case of any 
large ship now operating with recipro- 
cating engines on long voyages, electric 
propulsion, if substituted, would afford 
enough improvement to pay for itself in 


until recently Chief of 
5 oS «a 


will prove its practical value in 
Merchant Marine just as thoroughly as 


it has to the Navy.” He states that he 
regards“... electricity as the most 


economical motive power, from every 
viewpoint, so far developed for large 
‘units. 

“The chief advantages of electric drive 
are: 

1. Economy — Fuel economy is not 
oily apparent in the operation of elec- 
trically propelled ships, but decreased 
La storage room makes way for valu- 
able cargo space. 

2. Relabiliy — Electric propeling 
machinery has no motion other than 
‘simple rotation. Its licity in trans- 
mitting power from turbine to propeller 


liminates the trouble caused by large 
reciprocating parts or multiplicity of re- 


ears. 
3. Flexibility of Installation — Elec- 
tric motors may be placed in the stern, 
instead of amidships, greatly reducing 
the length of propeller shafts and shaft 
alleys. The turbines can be near the 


boilers in compact quarters, doing 
with many feet of steam piping, 
adding valuable space. ‘The power is 
transmited the electric way — throu 
small cables, The control ean be 
any convenient place, even on the 
ee. 
4. Safety — Electric dive 


‘ives 
vastly greater safety than the old types, 
because each unit can be isolated it 
‘own water-tight compartment. In 
lision or other accident the throwing of 
1 switch disconnects a damaged motor 
or shaft, and in the case of more than 
fone propeller, the power is transmitted 
to the remaining propellers. 
The building of electric propulsion ma- 
chinery for ships of the Navy and 
Merchant Marine is but one of the 
many activities of the General Electric 
‘Company in its service to the Govern- 
‘ment, to transportation, to industries, to 
science, to cities and to the home. 
An illustrated booklet describing the 
ie Mezico, catted, “The Erase 
Mi sent upon request. Ad- 
dress General Electric Company, Desk 
22, Schenectady, New York 


ELECTRIC 


cé 


TBE malo of us wl remember 


Tt happy days passed in our 
ildhood fashioning pices of wood 
into pigs, small boats, and the like 
and at fete times in the winter havi 
hollowed out a large turnip, 
the eyes, made a hole for the nose and 
stuck a lighted candle inside. Tt is 
evident that the desire to cut and 
carve is inherent in the instinets of 
everyone, but how many of us have 
thouight of the poss of the com- 
mon horse-chestnuts? Tt is to two 
Frenchmen that eredit for the beauti- 


What Can Be Done with 
Horse-Chestnuts 


By Frank Hewartson 


Did you know that you could make a unique set 
lof chessmen from horse-chestnuts by simply carving 
them into interesting shapes when they are soft? 
Tey it and you will be surprised at the peculiar 
shapes that will emerge from under your knife 


happened that their parents dressed 
the chestnut as a doll. 

If the chestnuts are dressed and 
docoratid it is necessary to employ a 
special method n keeping with nature, 
which will not make them resemble 
dolls, nor yet the ordinary marion- 
ettes, but which will be original. It 
ll be observed that all the materials 
aployed are to be found either at the 
seaside or in the country — seeds of 
various varieties, leaves, and  eraw- 
fish being all that are necessary. 

A very striking figure is that of the 


of the austere military man, ‘The 
busby is fashioned out of the common 
teascl; the shoulder-straps are inade of 
eucalyptus seods; while the breast- 
plate is nothing more than a leaf of a 
chestaut tres. As will be seen, the 
buttons are perfect, but they are’ only 
the seeds. the iris; his medal and 
decoration are the result of a careful 
employment of various sizes and 
colored seeds. 


The hen of  rawfish supplies al of 


the material necessary for the head and 
ears of “The Florentine,’ while the 


ful work accomplished 
this direetion is 
due, ‘The many uses 
to which the humble 
horso-chestnut may be 
mit are, of course, 
aio, But the of 
carvi nel dre 
the Thestate 


tach of 
worker, 
terials ‘er 
valueless 
point. 


rom a commercial stand- 


horse-chestnut has this 

when it is fresh the pulp is 
workable with a knife with the greatest 
case, and on drying it becomes as har 

‘wood and undergoes a retractio 
that accentuates and exaggerates its 

atural deformations. 

“The first thing to be understood by 
the would-be artist is to know how to 
utilize the multifarious forms of 
chestnut, and to employ its peculiari- 

ies, its protuberances, its hollows, and 
its repressions. It is necessary’ ‘that 
the artist have the talent of showing 
07 his work, for it is here that success 
list. ‘Then ‘the chestnut, common as 
it is, rises from the ranks'and becomes 
« thing of beauty. 

A clerk in the Paris post-office is 
responsible for the greater part of the 
carving. He, unlike many of his com- 
rades, employed his spare time with 
tur’ instead of at the eafe. By way of 
‘amusement, he carved chestnuts that 
he found by the rowlside and di 
tributed thom among children of his 

waintance. Naturally they were 
Lighly appreciated, and it occasionally 


‘contortion shown on th 
Seat Yonnier aca’ wl 


“Prudish Old Maiden.” ‘The he “a 
‘of the figure is formed from the 
Bn of x cominon grashopper fringed 
with one of the fine feathers of the 
peacock. The collarette was taken 
from the interior of a poppy; the 


ute of dead insects, ach a8 wine, help 

Beste etGeurs and ine tom's ASS appearance 

chemisette was cut out of a bamboo 

leaf; while a chestnut leaf was brought 
io use for the making of the eor 


perhaps the most imposing ol 
subjects. He has all the appearance 


_ tail is employed for 
‘a visor, the ribs and 
the breastplate are 
Poppy seis, A chau 

1ur's glove does duty 
for the doublet, while 
the buttons are used to 
ornament the shoulder 

Straps. The symbols 

con the shield are taken 

from the tail of the 

pheas- 

are 

employed in the work 

of ornamenting the 
easqque. 

For “The Norman" the tail of a 
crawfish, of the pink variety this time, 
is brought into service to supply the 
headgear. ‘This is surrounded by the 
crinkled paper one usually sees in the 
pastry-cook’s window, ornamenting 
those little biseuits commonly, known 

France ax “potits fours.” The 
jewelry is fashioned from various sized 
prairie seeds. The corsage is fashioned 
out, of a piece of old Japanese em- 
broidery. 

In the caso of another figure a large 
coleoptera had to be sacrificed in order 
to furnish the headdress. The wings 
have been doubled up, and they form a 
regular and delicate ‘ornament, while 
the elytrons, or wing shells, are fash- 
ioned into shoulder-straps. |The ma~ 
terial necessary for the corsage is 
obtained from a piece of old-gold 
embroidery. ‘The pendant, whieh is 
seen drowned in a knot of lace made of 
lichens, is made of parsley and a 
beetle of an elongated form, the legs 
‘of which have been eut off. 

A set of chessmen can be made 
which will eause visitors to wonder at 
‘your originality. Try it and see what 
funny effects you ean produce. 


ELEVATORS 


GOODYEAR BELTS 


ENGINE ROOM 


One Belt, an Entire Plant—and the G. T. M. 


It all began with a belt-killer—the pulverizer drive. 
sometimes lasted a year on it. 
3 n, their short lives were full of trouble; for 
they stretched, jumped the pulleys, gaped at the 
plice, ‘Then one day about two years ago, the 
G.T.M.—Goodyear Technical Man—prescribed a 
G-inch, 4-ply Goodyear Blue Streak Belt for service 
on that gruelling transmission from the 24-inch pul- 
fey of the drive shaft to the &inch pulley on the 
pulverizer. 


Today the whole plant of Nast Brothers Lime & 
Stone Co. at Knowles, Wis, is standardized on 
Goodyear Belts. The initial installation, made in 
the Company's plant at Marblehead, Wis., on the 
basis of an expert analysis of actual conditions, has 
grown from that one Goodyear-served drive to a 
100% Goodyear Belt equipment in the plant at 
Knowles. The study that effected savings in power 
and time and belt outlay was extended to an entire 
plant in a succession of analyses. 


Serving different types of drives, the belts in the 
Nast plant today are of varying lengths and widths, 
different ply and type, but they are all of the one qual- 
ity—Goodyear. On the hydrator there's. 5-inch,4-ply 
Goodyear Blue Streak for heavy duty. An 8-inch, 
S-ply Klingtite is in the hard service of the crusher. 

ir of 4-inch, 4-ply Goodyear Glides work on the 
pulverizer. On the long reaches of the engine room 


shafting, where it's 23 to 31 fect from center to 
center, 6- and 7-ply Goodyear Blue Streaks unswerv- 
ingly deliver full load of power. 


Each of them is G. T. M. specified to its job. No 
‘one type of belt could do more than pretend to meet 
so many varying requirements. So the G.T.M. 
recommended application of the particular belt to 
the particular need. And Mr. Nast, constantly im- 
pressed with the 22 months’ consistent, day-in, day- 
out, ten-hours-a-day performance of ‘the original 
belt, met every G. T. M, recommendation with con- 


And in unison the Goodyear Belts contribute to 
the plant operation the highest values of good belt- 
ing. Flexible, they hold to the pulleys. Unstitched, 

\ey neither rip nor stretch. 
perintendent Koeding does, by the 
saying qualities of the original Goodyear Blue 

Streak, they will outlast by a year or more the life 

of the average belt. And their frst cost was but 

little more. 


The same valuable service from both the G.T,M. 


Tue Goopyear Tire & Russer Company 
Offices Throughout the World 


BELTING * PACKING 


HOSE-VALVES 


GOOD 


Fe ALE 


MADE IN U.S.A. 


The word ‘fare’? bas slipped and skidded fiom 
its older, warmer, truer meaning. 


In stage-coach days, the driver was “‘host™™ 
and the travelers his “fares."” Now " fare” has 
‘come to mean money. 


In fact, for the last 20 years it has become the 
car rider’s equivalent for'a nickel. 


From a clean seat in a modem electric street 
‘car, -n its warmth, speed and cleanliness, we may 
dream back to dustier, colder days, when stout 
82.50 shoes nestled on a straw-strewn flooring. 
‘Then any ride was uncertain in time, Cars 
came exch hour instead of every five minutes, 
and puffing steam dummies unerringly shot 
cinders between father's neck and his inflammable 
roliar, 


But this is all gone—all except the tradition 
Uhat "fare" is unfair when it stray's from its old 
‘crony, the five-cent piece, 


‘There was a time when a good cigar or a rail- 
way track spike could be had two for 10 cents. 


ce copper wire and beef steak cost 12 cents 
ta good hat, a real shirt, 
work in track labor. 


Nothing is left of all this—except the habit 
‘of thinking of “fare + instead of in 
iti old meaning—ove who ix eared Jor by a host 
Sor pe 


joo oF a day 


cetrie rail- 
‘sand ourselves s mutual—each with definite 
obligations. 


When adjustments are made, let's make them 
‘on the basisof a reasonable return for the service 
rendered—the old true basis of host and fare. 


estern Electric 
Company 


To Keep the Egg-Beater from 
Tiring You 


HE man who knows how to han- 

dle tools ean save his wife fror 
ring her hands and wrists by build- 
ing an extension handle for the cgg- 
eater. Everyone knows how awk 
ward an article an egg-beater is to 
operate, and this appliance should be 
welcome in every kitchen. 

Procure a pieve of wood about 10 in. 
long by 3 in. wide, Lay the handle of 
the beater upon it, and mark the ex- 
tension handle in ‘the position shown 
in the illustration, ‘Then cut out 
three little hardwood blocks, and 
fasten them in place with screws, 60 
they fit inside and around the handle, 
holding it snugly. ‘The two bottom 
‘ones should be high enough so that a. 
stesl pin passed through them_ will 
just clear the upper surface of the 


Yee 
Thane 
handle and hold it rigid A button 
over the top piece will serve to hold 
position over that particular bloe 
Set the beater in place temporati 
on the block, and place its bottom 
dish, When in the proper positic 
for beating, serew the blo 
cupboard, near the 
pivot serew. ‘Thus 
‘swung up and out of the v 
the cupboard when not in se. 
With this arrangement. the beater 
is held firmly in position in the dish, 
n be tised to pour in the 
is is especially value 
in making mayonnaise dress 
ing. — L. B. Roums. 


Overhaul Your Automol 
Rims 

INTER is a good time of the 

year to look over the rims 

of your car and see that the various 

parts are not rusted together. In- 

spect the rims carefully and serape 

the rusty parts. the rims a 


coat of aluminum or rim paint which 
will prevent permanent rust. 


iend. 


The Tree with Thirty Thousand 
Different Kinds of Fruit--- 


ONG ago, in the “ onco upon a time, 
Me Tesh Pimoreea acest estennaes coaing Bom ices 
Te toyed with it until it congealed in a sticky mass in his hand, 
He threw it on the ground. It bounced! ‘Then he tossed it to a 


a South American 


‘Thus began the Indian gamegof “batos,” the ancestor of baseball, 
Other Indians discovered by accident that when they dropped some 


substance on their a 


In the rubber industry heat con- 
trol is all important, “Everything 
that is male of rubber must be 
vulcanized, When rubber is vulean- 
it is mixed with sulphur and 
Tecomes clastic, or hard, depending 
upon the amount of sulphir and on 
temperature control. For withdut 
heat sulphur could ‘not be digested 
y Because pressure and 
mmperature play such a vital part 
in vuleanizing, the use of accurate 
temperature and pressure indicating, 
reoording and controlling instru: 


There are over 8000 different types an 


or legs it hardened, 


‘This gave them the 
dl hats, 


ments is imperative, Without such 
instruments there could be no fubber 
industry, no insulated wire or cables, 
no automobile tires, no rain-proof 
clothing, none of some thirty thou- 
sand different things, 

In great rubber factories, here and 
abroad, Tyeos Temperature Instru: 
ments ‘are accepted as the standard 
of accuracy, It has been the privi- 
lege of the Taylor Instrument Com- 

nies to have served this industry 
and hundreds of others for nearly 
70 years. 


styles of instruments 


cae 


Taylor Instrament Companies 


> 


What a woven covering 


means to pottable 
electric cord 


ORTABLE. electric cord is only as good as the 
covering that protects it, What kind do you choose 
—a thin strand, braided covering—or Duzacord? 
Durncord is different. It has = coveriys of thick, 
heavy strands woven like fire hose. It eam Le battered 
and pounded and abused and stands up as no other 
cord will. 


DDURACORT) 


In laboratory tests it resisted the pounding of heavy 
Hammers, twenty times longer than ordinary braided 


cord. It stood fifteen times the abrasion of ordi 
cord. In actual use it has proved itself so many’ times 
superior to other cords as to be a positive economy, 


Shipbuilders, manufacturing plants of all kinds, 
theatres, mines, railroads, ete., are specifying Duracord 
wherever a portable electric cord is required to with- 
stand hard service. 


Duracord will save you money—it will make money 
for you if you use it in your product, But don’t buy 
ft till you see for yourself why it is 10 good. 


Send for » 
test them, 
electrical jobber 


of Duracond and ordinary eord— 
rem iu every way, Ask your 
pout Duracord or write ws. 


TUBULAR WOVEN FABRIC COMPANY 
Pawtucket, R. I. 


How to Mend That Broken 
Umbrella Shank 


HE shank of an umbrella was ac 
cidentally broken off about 5 in. 
above the handle, and the owner de- 
cided to mend it himself. 
He took a block of fairly hard wood, 
about 5 in, long and 1} in. in diam 


‘To mend an umbrella so that the 
Dreale "will not be noticeable 


eter, and with a 8-16 in. wood-drill 
bored a hole through this block 
lengthwise, Next, with a Sg-in, drill 
(which was a little larger than the 
broken shank), he bored a hole in ono 
end, the drill following the 3-16-in. 
hole, keeping it in line to w din, 
depth, 


illustration 
de. Wrap 
wraround the sha 


nga strip of 
until the guid 
snugly, he next inserted the 3 
drill in the smaller hole, and earefully 
drilled a hole about 2 in, de 


the drill out of enter. 

For this purpose, a cross-picce with 
4 square hole, used as a gitlet-head 
(as shown), proved easior to work at 
the required light pressure than a bit- 
stock. 

"The mender treated the other half 
of the break in the sane way. Ho 

wen coated the ends of the break with 
luc, and inserted a he 
with the head eut off i 


brella stron 
EASE. 


Planing Small Pieces 
of Wood 


VARY, mal plese. of ood are 
hard to work to exact dimensions 
with any kind of « plane. Tt is very 
difficult to plano the short and narrow 
edges of such pieces without getting 
the cdges either rounded or out of 
true, for the reason that the weight 
and ‘size of the plac, no matter how 
small, is entirely out of proportion to 
the size of the piece worked. It is 
necessary to clamp each piece securely 
in order-to be able to work it at all, 
which means considerable work and 
loss of time when all four sides have 
to be worked. 

These difficulties are easil 


over. 


acer 


Lens 


All the Family 
NE of the country’s foremost educators says: 


dren touse. The youngsters of thi 
be poor spellers, and I have mad 
the typewriter is 1 
stimulate them to 


CORONA TYPEWRITER COMPANY, Inc 
GROTON, NEW YOUR 


reaches ad weece tu pallet, 
eet te old 


-fold it up-take it with you-typewrite anywhere 


Fight 


Film 


To Save Your Teeth 


All Statements Approved by High Dental Authorities 


It is Film that Ruins Them 


This is why brushed teeth dis- 

color and decay. And why old 
methods of cleaning have proved 
#0 inadequate. 


Your teeth are covered with a 
slimy film. It clings to them, 
enters crevices and stays. ‘That 
film is the cause of most tooth 
troubles. 


‘The tooth brush does not end 
it. The ordinary dentifrice does 
not dissolve it. So, month after 


Es 


do a ceaseless damage. 


That film is what discolors — 
not the teeth. It is the basis of 
tartar. It holds food substance 
which ferments and forms acid. 
Te holds the acid in contact with 
the teeth to cause decay. 


Millions of germs breed in it. 
‘They, with tartar, are the chief 
cause of pyorthes.” Also of many 
other troul 


Dental science, after years of 
searching, has found a way to 
combat that film. Able autl 
ties have proved the method by 
many careful tests. And now, 
after years of proving, leading 
dentists all over America are urg- 
daily use. 


ing 
Now Sent for Home Tests 


For home use this method is 
embodied in a dentifrice called 
Pepsodent. And a 10-Day Tube 
ig tent without eharge to anyone 


Pepsodent is based on pepsin, 
the digestant of albumin. The 


film is albuminous matter. The 
object of Pepsodent is to dissolve 
it, then to day by day combat it. 


jolhe way seems simple, but. for 
long pepsin seemed impossible. 
Te mort be, activated, sad tha 
usual agent is an acid harmful to 
the teeth. But science has discov- 
ered a harmless activating method. 
And millions of teeth are now 
cleaned daily in this efficient way. 


Let a ten-day test show what 
this new way means. The results 
are important, both to you and 
yours. Compare them with results 
‘of old-time methods and you will 
then know what is best. 


Cut out the coupon now so you 
won't forget. 


Pepsadent 


Rees. 
The New-Day Dentifrice 
Now advised by leading dentists everywhere 
Ten-Day Tube Free See What It Does 


‘THE PEPSODENT COMPANY. 
Dept. 899, 1104S. Wabash Ave., Chicago, Ill 


‘Mail 10-Day Tube of Pepsodent to 
Name 


Address : 


Get this 10-Day Tube. Note 
how clean the tecth feel after 


reversing the process of planing, and 
adopting, after a fashion, the principle 
of the machine planer, by which, in- 
stead of the plane moving over the 
wood, the wood is dragged over the 
plane. 

All that is necessary is simply to 
clamp the plane securely in the bench 
vise with the eutter facing, the operator, 
and to push the pieces  f 

Tf care is taken t: the cutter 
very sharp and to have it set rather 
fine, it will be found that this method 


piece 
worked being 
always in direct 
touch with the 
fingers and also 
in sight wi 

the plane is 
solid, quick and 
up the 


If the pieoes are so small or so thin 
as to present, an insufficiently secure 
finger-hold, a push-block or hand 
ean easily be made rom a small bloc 


of wood of about the width and length 
of the pieces to be worked. ‘To the 
lower exge, near the end, of this block, 
tack a piece thinner than that to be 
worked. If the handle is laid on the 
work, this litle block takes hold of the 


rear énd and enables pressure to be ex- 
erted in planing. —Hesny Sison. 


Aiding the Draftsman to 
Determine Centers 


draftsman 

is device by which it is 
the center of tangent cir 
wists of a circular disk of 


OR the mechanical 
comes 


4 
TRANSPARENT chuLuCoiD 
Disk 


For locating the center of tangent 
circles the above device will be 
found invaluable to the draftsman 


transparent celluloid about 1-16 in 
thick. 

A plunger with a needlepoint and 
spring is fitted into a tube riveted to 
the center of the disk, ‘The illustra 
tion shows the deviee sat on a pice of 
paper with the outer line tangent to 
the right-angle fines onthe. pape 
By pressing on the plunger a center is 
mae for the point of the compas 
is easy to make and worth its 

gold.— Wrntase Panne. 


wot 


HE new INDIAN Scout is the latest model to be 
‘added to the famous line of INDIAN Motoc 


tion; new in design and 


Embodying all 
building of the p: 
And, brought i 


cori Meer geal ging povesses the sturdiness and 
perfection of its heavier predecessors, 


Write fon 
FREE 


Watch for the details 


machine best suited to your own requirements. 


HENDEE MANUFACTURING COMPANY “=, 
Dept. 38, Springfield, Mass. barinter spe dng 
The Largest Motorcycle Manufacturer in the World tnoath 


Fndian Motocycle 


For Sale by Dealers Everywhere 


To the Country Every sent 
With Your" Worlds Champi 


To your favorite lake or stream or 
country resort—hunting, fishing, or just 
touring—every Sunday isareal vacation 
when you have a Harley-Davidson. 
‘The whole countryside is yours to 
enjoy, for miles mean just pleasant 
minutes when you ride “The World’s 
Champion.” You will ride it to work 
and back every day, skimming past the 
crowds and the street cars; you'll spin 
cout into the country ‘most every 
evening after supper, and when Satur- 
day comes—Oh, boy!—over the hills 
and away you go! 


Harley-Davidson 
“World’s Champion” 

is the cheapest form of quick travel—40 to 
60 miles on a gallon of gasoline—its cost of 
upkeep, fuel and tires should never bother you. 
Speed? Dependability? Read over the 
record of recent Harley-Davidson triumphs 
on track and road and judge for yourself. 
‘You appreciate mechanical excellence. Let the 
‘Harley-Davidson dealer show you the kind of 
workmanship that goes into this motorcycle. 
‘Ask him about his easy payment plan. 


Harley-Davidson Motor Co. 
Milwaukee, Wisconsin 


National Champion 


Harley-Da 
won 200-mile Na- 
tional Championship 
at Ascot Speedway, 
Los Angeles, June 
2nd. Won all five 
places. 


Harley-Davidson 
‘won 200-mile World's 
‘Championship, Mar- 
fon, Indiana, “Sep 
tember Ist.’ Fin~ 
lahed first, second, 
third. 


Harley-Davidson 
holds Three-Flag 
Record (Canada to 
Mexico) for both 
Heavy and Mediums 
Weight machines. 


Harley-Davidson 
holds New York to 


BigProfits in Battery Charging | 
withthe HB32-Battery Charger} 


-CTRIC RAZOR CO. 


Grow Soup Greens in the 


plies the home with all 
Soup-greens and herbs, and since itis 


"You can enjoy the looks of the plant 
{and also eat it when you are hungry 


not dependent upon weather con 
tions the plants will not be killed 
rost. 
ie garden consists of a number of 
flower-pots placed on the sill of the 
window, and. kept from. fal ya 
lath nailed two or th 
above the sill. 
of couirse, be placed on a saucer—fist, 
to protect the sill from dirty spots, 
seratches, an I by me 
ture, and 30 ating pur- 


poses. These pots ean be placed in a 
window-box. 
‘One pot of each of the following 


herbs will usually be sufficient: thyme, 


“When snipping the leaves be sure to cut only 
Satine Seame, otherwise the others wil die too 


and polished—a LENS! — 


icce of glass x ++ just a bit of sand and of salt rrr 
exactly combined, carefully melted, skilfully formed 


1d windows open upon other worlds, too tiny 
‘or too far away for naked eyes to.sce. Mar- 
velous instruments come to the aid of indus- 
try, or play their vital part in war, on land 
or sea or in the air; old eyes grow young, 
and weak eyes aong—all through thete 
wonderful bits of 1 led lenses, per- 
Teeted by science that men may see beter 


and farther. 
* 


@ The microscope, revealing all around us the swarme 


ing life of organisms too small to measure— 


@ The telescope lent, through which dim, distant ears 


ew po had coe opts tas gel psarat 
of celestial cycles = 


G The unerring camera lens, through which our modern 


Gere 


q 


world writes history in pictures 
The projection ens, which translates till or move 
ing ptares from side or fm to screen— 

rest carci mirror ane Snder, punt 
Binoalars penucopee—the eer of our 
JOphehaleic (eyeglass) lense, which correct eye= 
eho ade’: chars ond comions—” 


@ Precise and delicate instruments, for exact sclen- 


‘ihe research in many Belds, 
‘These suggest, but fall far short of measuring the 
‘countlens services rendered daily to humanity by 


the world's Largest manufacturers of lenses abd 
‘optical instruments 


Write for lserature om any eptical 
(product which you are interested, 


Bavscn & Lown Orricat Company 


Rochester, 


WHY THE MORROW 
HAS A STRAIGHT HUB 


MOST bicycle riders admire the 
large, roomy, straight hub of the 


STURDY, SURE. 
COASTER BRAKE 


You probably prefer the MORROW because 
ofita pleasing straight and curdy lines, Bot you 
don't buy a coaster brake FOR ITS LOOKS. |} grsing mince 6 
You bay it for WHAT IT WILL DO, And |} 1 ier 
the STRAIGHT FIUB permits the Moxxow 

to doits work better than any other type of hub. 
‘There is more surice iaidewsraight hub, than 
in concave hub, and, since the braking power 
ina Moknow is applied to this extra large fuer 
surface ofthe hub, youhave mare dai ar fare 
in a Monnow than in any other coater brake, 
‘And as the Monxow has even a larger braking. 
turface than in other concave-hub type brakes 
this meana greater braking prover, giving You nea geraregpemecintricn 
surer and mere positive control of your bike. 


& & 


Demand the ACORROW on the next Bicycle you Buy 


7 Bintang bye 


ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK 


eoth $4 WILL BUY 


‘ABienutiful Reconstructed 


TYPEWRITER 


ih Ee Madern WsitingCanrnience 

WRITE TODAY, FOR ILLUstEATED CIRCULAR 
Espltning Uy-fesore Vey Pisa 

HARRY A. SMITH, 306208 Marth Wall St. Chie, 


Learn Electricity 
IN 3'*\MONTHS 


rosemary, sage, lavender, balm, tar- 
ragon and mint. When they are often 
cut, two pots each of parsley and 
chives are desirable. 

These plants do not require a warm 
place. 


Usually a cool, frost-free room, 


Different plants for different soups, 
‘all clove ‘at hand in the window 


where th receive plenty of light, 
is sufficient for their needs. Should 
some of the plants die off to the roots, 
the pots should be placed in a warm 
window where they will soon sprout. 

Such annual herbs ax summer si- 
dill, chervil, basil, ete., should 
not be forgotten. They ean be sown 
directly in the pot or the seedings can 
be transplanted —Enxest Bape 


To Test for Intake Leaks in the 
Automobile Manifold 


|OMETIMES the automobile driv- 
er is troubled with poor earbure- 
tion, and, not knowing the real cause 
invariably places the blame 
whuretor, which usually is fu 
ing properly 
in engines which have the intake 
nail bate to the elindrs leak 
in the joints may 
wrane ‘occur, due either 
gHESe to a defetive 
washer ora loose 
< fol. Perhaps 
there may" also 
be aeandhole in 
the m old 
\* casting. If there 
Je cae of Heags a ie such lek, 
any paint the amokewill {hes ue tion 
‘be sucked intothe engine strokes of the 
pistons cause a certain quantity of ex- 
trancous 10 be drawn into the eom- 
bustion chamber and become mixed 
with the gasoline as it is drawn in 
from the carburetor, This, of course, 
weakens the mixture, If there is a 
Teak, no matter how minute, it, may 
be located by lighting a piece of ‘punk 
and bringing its smoke in proximity 
with the leak—Hvuco EL. 


ion- 


How Over 100,000 Ford Owners 
Obtained Closed Car Comfort | 


‘Wherever you yo now, you'll find Ford Owners enjoying closed car comfort in the USTUS Limousette, 
In Northern Canada where blizzards and icy winter winds make driving in an open car prohibitive, 
the USTUS Limousette is providing cozy, Limousine luxury. 

In balmy Florida and Southern California, Ford Owners shut out the dust and rain and arrive at 
their destination as fresh and clean as when they left home. 


Features of the USTUS Limousette 
for Fords 


Provides cowed car comfort in ad weather, 


Small Cost—Easily Operated 


yer 109,000 Fart Onmers praise 

in the face Sf soaring. pres tod 

rormugily Con ity oto 

note practic uty 

‘Another desirable feature of the USTUS. Limousette 
"he as ‘with which ie can bs coaverted into coved 


tot naeueaty for the Enver to See Re scat from 
iia the whcet to convert Rs spen Ford car ates 
‘orm root limousine 


DAFOE-EUSTICE COMPANY, Inc., 


Used With Standard Cord Top 


The USTUS Lime srighe ony 4 pournte—i 
Seclpped’ witht jn on how, "Also ele aed 
Seren eth Ford” by and top witht alteration 
Sete (oF Poche! The USTUS Dever a yourtown wil be 
aE aEaeree is evantagee 

Better ne him prmgtly or write to your acre Die 
Qrders mn be place ow to aamre an cary delivery 
‘rec pn Eametie faecal too 


[Sune with anand Ford bya 
HBlminnenInconvenlences of awkward sie 
Tatantly converted nto. open or coved 
ar Give lear on from Font 6 eden 


The Price is only $48 for Touring Car; 
$30 for Roadste 


f. 0. b, Detroit 


Eustice Company, Inc., also manufactures the line of USTUS guaranteed, protective canvas covers and USTUS At 


UPHOLSTERY 


2 TRADE MARK 
DUR’ PROTECTION 


‘THE IDEAL UPHOLSTERY FABRIK 


Learn in Spare Time to 
be a CIVIL ENGINEER 


Earn $1500 to, $5000 Yearly 


«consulting Service Free 


Here's a real bargai 
We have just purchased 1000 


STEEL BODIES 


Built for Overseas Service 


Have passed U. S. Army inspection 
‘Net Weight 198 Los 


Width inside 504° 
Length inside 644° 
Depth inside 9” 
Bottom reinforced across narrow width 
with five inverted pressed steel 16 gage 
riveted channels, spot welded. 


Cost the U.S. Government $22 Each 


MORTAR BOXES AND 
MIXING TRAYS OF ALL KINDS 
SKIPS, SHELVING, ETG., ETC. 

Send us your order quick—today 

before they are all gone. 

Walter A.Zelnicker Supply Co. 

325 Locust St. 


Conceal the Ironing-Board 


in a Table 
ERY little ingenuity is necessary 
to make a combination ironing- 


board and 
kitchen €able. 

After securing four small hinges, re- 
move the top of the table and screw 


able from an ordinary 


‘When through ironing, lift the table-cover 
and fold the ironing-board underneath it 


the hinges in. place, as shown in the 
illustration. This will allow the top of 


the table to swing back. 
Cut the ironing-board the proper 
length to fit inside the table, and set 


the second pair of hinges in place, A 
ied stand can be fastened to the 
tit will rest on the floor 
and support the board when in posi- 
tion for ironing 

Lengths of wood are cleverly placed 
in a manner to conceal the ironing- 
board when it rests beneath the 
table-top. 

Of course the table acts as part of 
the ironing-boand, and the attachment 
must be 80 constructed that it will 
present an even surface when the iron 
Is passed over it —J. W. Moone 


To Prevent Inked Lines from 
Blotting 

H ERE is a wrinkle that will prove 

a great time-aver to draftamen 

who have to connect up a number of 

points with shortlines, such as in draw= 
ing « highway cross-section. 

itis tisually necessary to allow one 

Tine to dry before another is drawn, in 


gri0n Une 
TRIANGLE nan 


No more blotting inked lines if you follow 
this Wea” in working on a plan 


order to avoid smearing the wet lines 
of the drawing 

If « protractor is placed under the 
triangle, the latter may be adjusted 
over the lines just drawn without 
touching them.—Pavt, FEATHERSTON 


To Owners of AC-Equipped Cars 


Is your engine running as smoothly or 
as powerfully as you have the right to The Standard Spark 
expect? S Plug of the World 
If not, ask yourself whether you have 
played fair with the manufacturer of the 
car you drive. 


Do you always insist that your dealer give 
you AC Spark Plugs when you ask for 
them,—or do you permit him to sell you 
something “just as good’? 


‘The manufacturer of your car chose AC 
Spark Plugs asstandard equipment because 
he found AC Spark Plugs best suited to 
the needs of his product. 


His choice was the result of exacting tests 
conducted by his chief engineers—tests 
in which all other plugs had the oppor- 
tunity to qualify. 


If your car is listed below you will know 
that its maker has selected AC Spark 
Plugs as standard equipment. 


‘The manufacturer knows how important 
the proper spark plug is in the successful 
functioning of his engine. Profit by his 
experience; follow his judgment; always 
demand and get AC Spark Plugs. 


No matter what car you drive you can 
secure an AC Spark Plug that has been 
specially designed for it. For there are 
various types of AC Spark Plugs designed 


for every make and style of engine. 
Champion Ignition Company 
FLINT, Michigan 


manufacturers use AC Spark Plugs for factory equipment 


The trade-mark 
on the products 
of Security 


parses 

ome 
fox ce se po 
ied seem Uh 
Pete 
Seas Uhre he 
Biter 

sie tenrem a 
feat Peter 


Bail pom define ely the 
continuing accepted leaders 

Sttthis company. in ts Beld i 
teflected in every product, ign 
fad with the trademark "Yale.” 


Look forthetrademark"Yole” 
i your guarancee of origin 
and qualicy i 


TwrYae& Towne Mro.Co, 
Moterof the Yale Lac 
‘9 aut Och Street, New York City 
‘Chicago Ofer 7 Ease Lake Street 


‘Canadien Yee & Towne Le 


When you are in New York or 
‘Chicago visit our Exhibit Rooms 
‘You wil be condially 
welcomed. 


How to Repair a “Pinched” | 
Radiator Hose 


RADIATOR hose that has col- 

lapsed because of excessive heat 
or other conditions is very simple 
to repair, provided you know how. 
Secure a piece of stiff wire, and clamp 
one end of it together with a piece of 
shafting in a vise. Twist the wire 


Pinched radiator hove can be per 
mmanently repaired inthis manner. 
Thespringwillcauseittoinflate again — | 


tightly around the shaft, pushing 
each turn down firmly on the preced- 
ing one. In this way 

spring several inches longer th 
“pinched” portion of the hose. 
Tnflate this part of the hose and 
insert the coilspring. It will hold 
the hose in its original shape and 
there will be collapsing. ‘The 
liane shafting around which 
the w 
to allow the outside diam 
spring to be the inside d | 
the hose. I it fits the hose snugly it | 
will give no trouble. —Davip Baxten, | 


A One-Piece Paper Box that 
Has Many Advantage: 
UPERIOR to th 

board box no 
piece folding box invented by 

Cole for the department-store trade 

‘On a box of this design measuring 

11 by 17} by 2} in. there would be a 

saving of one square foot of cardboard. 

‘The forms are stamped from a flat 

piece of cardboard and the boxes 


‘Anew paper box that requires very little 
‘orage space: it is made in one piece 


made up as needed. The flat stamp- 
sturally require ve 


The glued paper used for sealing 
boxes can be utilized to great ad- 
tage on this kind of box, for it 
prevents the box from coming apart 


unless it is completely erushed. 


MAY 


5 aifterent type 
“ait Yonguages, 
from this nots size to the follow 

fngTaxtended type for 


HEADLINES 


I put the same Power of Eaphasis 
{ery pote inte the spokes word, 
¥ the Rot’ and 


Standard “Writing Machine"™ 


1 work for Kings and Queens 
work for the President of the United 


rk for the Authors who play upon 
Theart strings at wil, 
Twork for the Clergyimen who thrill 
you with thelr eloque 
T work for Thigh 
help to extend trade t 
the Globe, 
iam 4 achinethey say, et Th 
aan individuality that is srvily persona 
speak” ever langage feo 
Indian to Kata Kana Japanese 
use “speak” advieedly, because 1 
Lirally make your curing talk 
sien you a few prot of my 
Rypes above 
‘You will agree that no, other typewriter 
Gan do what Lo, “Therelore, write to 
Gay for the story of all the wonders 
1 perform 


Executiver—1 
wery. quarter of 


Just ash for this free pamphlet 
“How President Wilson Fright= 
‘ened the Lords at Midnight” 


Adres 
The Hammond. ‘Typewriter Co. 


(9 Kat Set New York City 


“BOWLEGSandKNOCK-KNEES" 
UNSIGHTLY — | 


‘SEND FOR BOOKLET suowWING. \ 
‘OF me WITH AND WITHOUT 


The Perfect Leg Forms 


ieee ed 
[E25 Book Department, 225 West 39th Street, New 
Yon Ge 


Catch a Barber Shaving Himself 


ID you ever catch a barber shaving himself? He 
z the GeNco type of razor on himself, just 
ashe does on everybody else, wasn't he? 
All professionals shave with razors that can be stropped. 
They know that only a freshly stropped blade gives a 
clean, cool shave. 


Anybody Can Strop a GENCO Razor 

It's designed to strop. 

‘The broad back, concave surface, and slight supporting bulge 
hacking up its edge makeitmeetthestrop at just the correct angle 
A few easy strokes and there it is with a truly ke edge. 

Save the time and money in shaving that every barber does. Use 
the type of razor that every barber uses. 

Go to your dealer and look at Gexco Razors. ‘The dealer will 
show you that anyone can strop them. 

If your dealer hasn't Gexco Razors, we will supply y 
whether he or we supply you, you're guaranteed shavin, 
tion, because—“Genco Razors must make good or we wil 


GENEVA CUTLERY CORPORATION 
47 Gates Avenue Geneva, New York 
Largest Esslasve Manafaciarrs of High Grade Ravers a the Wee 


But 


isfac- 


“sTROP 


For 


Emergencies 


Take precautions when 


the 
The 
than th 
Keep New-Skin 
hand and useitpr 


accident occurs 


rm is mightier 


he sword. 


directed. 


Prevents Those 
Big Drops 


When you roll up to one 
of the jumping off places it 
comforting to know you 
Ihave Gatco Arbeston Brake Line 
ing on your brake drums. 

‘The tough, endaring structure 
‘of Garco—spectally selected as 
Deaton: strong, fine wire: ripping 
Soetienecptent=pttes oro 
brakes a dependability that pats 
confidence in your driving. 

‘There's « Garco Deal near you. 


General Asbestos & Rubber Co. 
Charleston, S.C. 
NEWYORK CHICAGO PITTSBURGH 


GARGO 


BRAKE 


A Container that Protects 
Milk from the Cold 


[Eis provoking to prt up on a cold 
‘winter morning and find that themilk 
by the milkman in the early hours 
ther frozen solid or is extending 
h beyond the neck of the bott 
has been overcome by a Cl 
who has constructed a 


has 


1 the other contai 
att lamps to. furnish 
‘The eabit 


‘The electric light contained in the ap- 
paratus keeps the mille from freezing 


+ lined with asbestos to aid in 

The compart 
milk has a series of 
the bottom to permit 
of better circulation of heat around 


furt! 
keeping out the eo 
ment holding the 
small grooves i 


the bottle. A small glass window 
the door of the compartment contaii 

ables one to see, wit 
her or ne 
whole 
apparatus works he same 
priniciple as the refrigerator, the dif- 
fere ix the application of heat 
inste jd. 


y push 
ting the lamps a 
When the milk is taken 
‘The 


on his way 
‘out the current is switched off 
cost of operating, the eabinet is almost 
negligible—Ronext H. Movtro 


The Way to Tell if Your Car 
Is Going to Freeze 


the “Weather Man” in my 
people often call me up and 
i freeze up in my 


OF course I can tell what the out- 
door temperature is likely to be; but 
that and the 
rior of a garage 
ruction of th 
To detern 


‘@ series of observations, 
minimum thermometer, 


by means of 


4000 


New Ideas 


Where Do You 
Get Them All? 


“Where does Popular 
Science Monthly get all 
those wonderful pictures 
and all those new ideas?” 
That is what everyone asks. 


This issue is typical of each 
of the twelve numbers in 
the year’s subscription of 
Popular Science Monthly. 


A vast amount of new and in- 
teresting material will appear 
in Popular Science Monthly in 
1920. You get 4000 new idea 
and 4000 pictures, covering all 
the new inventions and discov- 
eries—twelve big, fascinating 
ital books, for only $2.00, 


Popular Science Monthly pre- 
sents the new ideas in inven- 
tions and discoveries vividly, 
briefly, with wonderful illustra- 
tions and in plain English. It 
makes science popular with 
everybody, It makes you think. 


The Man Who Thinks 
Is The Man Who 
Succeeds 


Cut This Out 


POPULAR SCIENCE MONTHLY 
225 West 39th St., New Yorke 


Endo $2.00, Me seo Popular Since Monthy 
for ome est to 


iy Si 


Money-Back Cartridges 


U. S. Cartridges are sold with the broadest guarantee 
ever made on ammunition. Itis simply this: If you don’t 
like them, get your money back. 

We have authorized every dealer who carries U. S. 
Cartridges to refund, on demand. the price of the whole 
box to anyone who doesn’t like them, and returns the 
unused part of the box. 


CARTRIDGES 


For all makes of firearms 


is no 22 Long Rifle cartridge possible with .22 rim-fre ammunition. 

at distances from $0 to 250 Solid bullet for target work. Hollow 
yards as U.S..22 N.R.A. Long Rifle point bullet for small game. Cort ao 
Lesmok Cartridges. "This is $0 more fore. Send for a copy of The C. ©, 
yards of accuracy than has hitherto been Game Laxe Book — Free. 


UNITED STATES CARTRIDGE COMPANY, 111 Broadway, New York 
Genes et leyeland, Cheam, St Lis, Ci 
Phiten Lend sa Comey. rg 


We make exactly the 
same guarantee with 


US m= BLACK SHELLS 


You can get your 
pet load in smokeless 
or black powder in 
‘The Black Shells and 
your money back if 
you want it, 
‘Thousands of shoot 
ers claim they take 
less “lead,” shoot 
closer, with The Black 
Shells because they 
are as quick as light- 
ning. ‘They are posi- 
tively waterproof too. 


“The crank handle 
my arm a hard blow. 
but Sloan's Liniment 
end pain!" 


R the stiffness of long~ 
continued hours at the 
wheel, “auto leg," and the 
Keneral soreness attendant 
upon hard driving, Sloan's 
Liniment is wonderfully 
effective in producing 
prompt, thorough relict 


A counter-irritant, it 
scatters the congestion 


| a yt Mt MW 
he Loe 10'S wor hl i i 
Linime: i 


kicked back and struck 
T was badly bruised, 
soon relieved the ache 


penetrates without rub- 
bing to the afflicted part 
Brings a comforting tingle 
of warm relief fromallexter~ 
nal aches and pains—Rhe 
matic Twinges, Sc 

Lumbago, Neuralgia 


Everyautoist should keepit 
andy. Three sizes—35c, 
7he,8i.10, Atall druggist 


Ith for beter tha 
ia ta ema ace W 
"ROBINSON CABINET MFG. CO. 

‘13H Factories Building, Toledo, O. 


smooth-Un Household 
} iron Cement No. 1 


Send Your Name and We'll 
f Send You a Lachnite 
Dex 


in two garages in 
‘The first observations were taken 
during a week of rather warm w 
weather in a typical frame garage, 
which was not plastered, but boarded 
up with shiplap and siding, On the 
south side of the structure 
double door, which fitted 
tightly, on the west a small door with 


‘The difference between the outdoor 
temperature and that of a frame 
{garage does not vary appreciably 


glass in its upper half, and on the 
north # small window. 

"The other garage was v 
built, as garages go, being of stu 
consisting of three coats of 
i ceiled all over inside. 

ing door on th fi 
y that 
Int the doo 


warmly 


which 
— tt 
ba ~ 4 


‘The temperature in a stucco garage 
was “found” to average fourteen 


degrees warmer” than outdoors 


observations were taken in this garage 
the temperattires were very) much 
lower. 

the frame garage the difference 


half a degree to six de- 
the garage than 
two and 


grees warmer insidk 
‘outdoors, with an average 
a half degrees, while in the st 
rage it varied from ten to tw 
grees, or an 

grees warme 


3. A. LovELann. 


A Rubber Disk Stopper Will 
Prevent Evaporation 
TS prevent evaporation from 

oisture entering wide-necked 
serow-top bottles, such ax show-card 
colors and library te are sold in, 
the following remedy is sugsested: 
‘Cut a rubber disk out of an old hot- 
water bottle, rubber shoe, or other 
piece of scrap rubber, and insert: it in 
place of th board disk that comes 
In the cover of the container. 
By taking this precaution the con- 
tents of the bottle will be kept in 
perfect condition.— A, B, Wxerven. 


Uy 


aS wd ee) 
KODAK=* gift that helps to make her 


Christmas merry—then keeps a picture 
story of the Christmas merriment. 


EASTMAN KODAK COMPANY, Rocuestrr, N. Y., The Kodak City 


EPEND on The 
Florsheim Shoe 
in these days of uncer- 
tain values and you 
can be sure of a defi- 
nite standard of style, 
quality and comfort. 
Consider the wes 
not the price per 
Look for the quality 
mark Siac 


$5,000 Scholarship Offer 


Seniors, Do You Want a $500 Scholarship? 
Read Popular Science Monthly’s Conditions 


HESE Scholarships are open to Seniors in all High Schools and Private 
Schools in the United States, as explained below. 

Names of Candidates, giving their school and their home address, must 
be mailed to the Scholarship Committee, Popular Science Monthly, 225 
West 39th Street, New York Cit the principal or headmaster of the 
school on or before February 1, 1 

‘The Scholarships will be awarded to the candidates passing highest in the 
examination on the important new scientific inventions and discoveries 
which have been outlined in the Porct.an ScteNce Mowrity's Serviee Sheets 
during the current school year. This examination will be given in the can 
dates’ own school during the last week in May, 1920. 

Winners of the Scholarships may select any Technical School, College, or 
versity that they wish to attend, 

‘The $5,000 will be divided into ten Scholarships of $500 each, One Scholar- 
ship of $500 will be awarded to one student in each of the following groups 


of States: 

New ENGLAND Grour: Maine, New Hampshire, Vermont, Massachu- 
setts, Rhode Island, Connecticut. 

New York Grotr: New York City and State. 

New Jenstey AND PENNSYLVANIA GROUP: New Jersey and Pennsylvania, 
x Mlimdmantic Grove: Delaware, Maryland, Virginia, West Virginia 

entueky, Tennessee. 

Sour ‘Artantic Grour: North Carolina, South Carolina, Georgia, 
Alabama, Florida, Porto Rico. 

Gueat Laxes Gnour: Ohio, India 


Michigan. 


Prairie Grout 
North Dakota. 
ip Sour Cenrrat Group: Arkansas, Mississippi, Louisiana, Oklahoma, 

exis, 

Westenn Grove: Wyoming, Montana, Colorado, New Mexico, Idaho, 
Utah, Arizona, Washington, Oregon, Nevada, California, Hawaiian Islands, 

Nature of the Examination. The examination will be based on the topics 
in the Teachers’ Service Sheets of PoruLak Science MONTHLY for the 
months of December, 1919, to and including June, 1920. 

‘The questions will be prepared by a committee of well-known educators 
who will determine the winners from the answers sent in by the various 
candidates. 

‘The candidate passing highest in the examination in his group will be 
declared the winner of the $500 scholarship for that group. 

‘The examination papers will be sent to the Principal of each school in 
which pupils are to compete. The papers will be sent in a sealed envelope, 
which must be opened in the presence of the candidates. 

‘The Principal of a school whose pupils are contestants will be required 
to make a signed declaration that, to the best of his knowledge and belief, 
the conditions of holding the examination were fully carried out, and that 
none of the candidates received any aid in answering any of the questions. 

‘The purpose in giving these scholarships is to popularize science in our 
schools by encouraging the students to apply their class-room work to the 
practical problems of the outside world. 

‘The Porputak Sctence MONTHLY reserves the right to publish the answers 
together with the names and photographs of the winners of these Scholar- 
ships. 

Scholarship Committee 
Popular Science Monthly 


225 West 39th St., New York 


Blue Buckle OVEFAIIs 


EGULAR man-job-overalls—that's what 


you'll call Blue Buckles! You never wore a “ Strong 


work-rig that struck you right in so many ways 


as do Blue Buckles! f 
Blue Buckles, first of all, are cut generously big or ; 

and roomy. That's why they're so comfortable, ” 

and one reason why they last so long! Oversize Wo r k 


at the strain-point saves the garment! 


Made by the best Union Workmanship, Blue 
Buckle OverAlls and Coats are perfection from the 
ideal wear-weight indigo-blue denim down to the 
smallest manufacturing detail. 


Blue Buckles are built to give a great service 
job and to make their return to you far exceed 
their cost, 


Jobbers OverAllCo., Inc., Lynchburg, Va. 


Largest manufacturers \ 
of overalls in the world. 


BIGGER Shoes! 


‘0, matter what kind of work you are 
‘ing Now, ast of thas great ome 
books will quickly fe you for a 
[beter paving fob.) Wer wil send 
iy set you select for one week free ex: 
Sinan ab it you want fo kee. tern 
You pay only the special reduced price, at 
IRS fats of Bo centh a week Tha your 
uni to make more money 
Use these books anda fi 
time nnd LEARN TO FILL BIGGER: 


Pay-Raising Books 
at Greatly Reduced Prices 


eT at 


ow es 


Shipped for 7 Days’ Trial 
Write the name of the books you want on 
coupon and a day” We il tan 


il Sciety, eo 1-2, Cee, A, 


Show-Window Tire Contest 
Attracted Customers 


PROGRESSIVE and energetic 

tire dealer in a Middle Western 
town made a special effort to attract 
the attention of the line 
of goods. On a displs 
window he rigged up tomobile 
wheel carrying on its rim the tire he 
sold. By means of a small motor 
and. borrowed worm-gear steplown 
mechanism, he was able to reduce the 
speed of the wheel to about fifty revo- 
lutions a minute, A round leather 
pulley of the worm- 
gear to the back hub of the wheel, 
ich was dished, then through a slot 
in the floor to the driving mechanism 
bel 


The wheel was rigged to a specd- 
ometer with its face hid from the pub- 
lic. A display card announced that a 
new vould be given to the person 


yreen on 
EXHIBITION 


By seceoomerse — 
Bach Pun SIGHT 


WHEEL STAND 


SLOT IN PLooe 
oem gene 
Steepown 
MECHANISM, 


Motor 


STREET 


This novel tire display for a 
show window will attract ad= 
Aitional customers to your store 


wh closest to guessing the read 
ing of the speedometer at the end of 
the week, 

The number of new customers se- 
cured more than paid for the expense 
of the display.— Dat: Vax Horw, 


Why Not Make Your Own 
Solid Alcohol? 


OR household use solid alcohol is 
| fast replacing the liquid article, 
ean be handied without danger 
inan open container. At present there 
are numerous brands on the market; 
yet none of these are better than that 
which can be made in the home at a 
cost much fxs than that of the com- 
mercial arti 
‘0 one pint of 
dd as much steari 
solve in it while the mi 
heated. Add a few drops of phenol- 
phthalein solution, mix thoroughly 
With the melt, and add, drop by drop, 
enough of a strong sodium hydroxide 
solution to give the melt a faint pink 
color. Let it cool and harden in a 
flat pan, and after the mass has so- 
lidified eut into eubes, 


jured alcohol 
2 will dis 
sre ia gptly 


SAVE t/2 


Your “Gas” 
and ALL 
Your Trouble 


Gemonstration ‘with 
oes: Carburetor 
with ord, Po 20" 


M. E.Scott, Berry, la, 


v. & 1, & J, ORBURETOR 


ve ebay FREE TRI 
Money-back Guarante 
Stations, Sales 


os ete care Price Sith 


U. & J. CARBURETOR CO. 
Dept.200— 807 W. Jackson Bivd., CHICAGO 


Learn How to Write 
Short Si Stories iets 
os Jat 


The Police Key 


iamservicenblenanhalabunchol winery 
Key opens almoa everthing every howe: 
‘ower should have one. Sent postpaid 
‘cmreceipt of 20 cent, thee for 30 cent 
Satay Key Holder feo with every key. 


‘Sharpe Mfg. Co., Paterson, N. 


THE CONSTRUCTION OF SMALL 
ALTERNATING CURRENT MOTORS, 
By A. E, Watson, Professor of Electricity, 


Book De 
Popular’ Science Monthly, 225 West 39th 
Street, New York City. 


‘Price postpaid $1.00. 


‘AKING awkward 
angles out of the 
early Christmas morn- 
ing atmosphere! 


IW that low-on-luck, feeling 
eel off his mind when 
the happy-handout-happens 
Christmas morning; and, his keen 
eye sights the stage all set with the 
pound crystal glass humidor of Prince 
Albert tobacco gowned in the glories 
of a radiant holiday rainbow! Turkey 
takes to the tall timbers compared 
with the all-star-feast you spread so 
temptingly before his smokeappetite! 

RINCE ALBERT, for Christ- 

mas, lands on a man’s tank-of- 
spill-of-snow when the 
sleigh-bells are rusty from lack of 
jingles! P. A. as a man gift is the 
high-sign, the last word, the directest 
route to his comfort, his contentment, 
his smoke-happiness! It’s the touch 
that-lifts-the-lid; that takes the awk- 
ward angles out of the evergreen-and- 


holly atmosphere and makes the 
whole family on both sides think and 
talk in one language! 


YOU'LL enjoy seeing him. tus 
his old jimmy pipe, all-brimful 
with Prince Albert! Or, geting his 
“rolling his own!” Never was such 2 
delightful makin’s cigarette as P. A. 
supplies. He can smoke the fi 
with Prince Albert for it can't bite his 
tongue or parch lus throat! Our ex 
clusive patented process fixes that 
He'll justwant toget thirty-six-smoke- 
hours out of the legal twenty-four, 
that's all! 


FILL his, smokecup to overtiow- 
ing! Prince Albert is the glad- 
pift, the holiday-hunch that will‘ 

him a smoke te-de, te-dum long, long 
after Christmasis but amerry memory! 


REYNOLDS 
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“Are you tired again this morning?” 
NRESTFUL slumber—zest for neither breakfast nor 
‘work—nothing buta dreary vision of a tired day—of 
"I don't ea ‘what's come over me.” 


‘The steady grind and shocksof work and worry have 
the fe 
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For, a3 Sir Gilbert Parker, the statesmannovelist 


erven increasing the ene 
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iy subscribe, some even going as fat 
i Beunen 


Te 
suabesitat 
ts Arnot 


} reserve. Short of a complete rest. 


i feeding the 
ing fresh vigor 


i the famous writer, who ex: 


al 


Claims, "The tonic effect of Sanatogen is simply 
wondert 


Ia the face of such unparalleled proof ean you 


fi Fl Ehwsaasaeeeel: 


fail to realize. that Sanatogen stands 
ready to give you real help? 
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(CHEMICAL CO, Ine, 
SW. 1th Se, N.C. 
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METALLIC LETTER CO., 433A N.Clark St, Chicago 
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Wind the Anchor Line of the 
Decoy ona Cleat 


HE duck-hunter who has spent 
weary hours unsnarling the wet, 

perhaps icy, anchor lines of his decoys at 
the end of a day of sport will have his 
labors lightened by the device suggested 
herein Instead 
of the usual 
sheet of lead 
tacked to the 
bottom of the 
decoy to make 
it float up- 
right on an even 
keel, serew on 
aa large galvan- ‘The anchor line is sim. 
ized iron cleat, Ply wound on thedecoy 
such as can be 
bought at any hardware store. As 
each decoy is hauled in, wind the anchor 
line around the cleat. 

In this way the Ines are kept from 
fouling each other, and no untangling 
is necessary.—C. L. Loruror, Jn, 


A Concealed Laundry Chute 
with Double Openings 


FAR ty fine ave you one to 
the already’ overflowing clothes 
hamper with your arms full of pieces 
of linen, and tried to stuff them down 
into it, finally throwing them down 
‘behind the hamper? 

‘To climinate this annoyance the 
writer provided a chute, which was in- 
geniously concealed by a wall seat, 
and he passes the idea along 90 that 
‘others may benefit by it 

‘The illustration clearly shows the 


Of course you have seen homes equipped with 
laundry chutes. Why not make your own? 


scheme. A represents a neatly up- 
holstered seat made in one bedroom, 
while B represents a door constructed 
in the adjoining room. ‘This method 
permits he dropping of clothes to the 
cellar from either room. 

Of course the chute was merely a tin 
‘opening cut through the floor, but it 
serves its purpose by saving many a long 
walk.—J. W. Moone. 


B15 aWeek (§ 182° a Week ff $40°° a Week lm 


He was putting in long hours at monotonous unskilled work. His 
small pay scarcely lasted from one week to the next. Pleasures were few 
and far between and he couldn’t save a cent. 


He was down—but he wouldn't stay there! He saw other men pro- 
moted, and he made up his mind that what they could do 4e could do. 
Then he found the reason they were promoted was because they had 
special training—an expert knowled, hnome one line. So he made up 
his mind that 4e would get that kind of training. 


He marked and mailed to Scranton a coupon like the one below. That 
was his first step upward. (t brought him just the information he was 
looking for. He found he could get the traiiy he needed right at home 
in the hours after supper. From that time on he spent part of his spare 
time studying. 

‘The first reward was not long in coming—an increase in salary. Then came another. 
‘Then he was made Foreman. Now he is Superiniendent with an income that means 
independence and all the comforts and pleasures that make life worth living. 

It just shows what a man with ambition can do. And this man is only one out of 
hundreds of thousands who have climbed the same steps. ___ sai ees sae 
to success with the help of the International Corre- T7WTERNATIONAL CORRESPONDENCE SCHOOLS 
spondence Schools. 1 sxstin, BO gf 859: SCRANTON 


What about you ? : 


Are you satisfied merely to hang on where you are 
or would you, too, like to have a real job and real 
money? It’s entirely up to you. You don’t have to 
stay down. You caz climb to the position you want in 
the work you like best. Yes, youcan! The I. C.S. 
is ready and anxious to come to you, wherever you \Estge fekoot Buble 
are, with the very help you need. ae 
Surely when you have an opportunity that means 
so much, you can’t afford to let another priceless hour 
pass without at least finding out about it. And the way 
to do that is easy—without cost, without obligating 
yourself in any way, mark and mail this coupon. 
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(Cycle Dept., THE DAVIS SEWING MACHINE CO., Dayton, 0. 
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GIVE QUICK RELIEF 


The Saw-Tooth Platform 
Has Advantages 


N idle truck earns no dividends. 
That is a very clear proposition, 
thoroughly understood by anybody en- 
gaged in transportation. Hence the 
mad rush to keep the trucks in motion, 
Any plan for increasing the number of 
tripsis valuable. 
Of such a nature is the saw-tooth 
platform shown in the accompanying 


With this type of platform for loading and un: 
loading trucks, traffic congestion is eliminated 


iMlustration. A vehicle ean back into 
‘one of the saw-tooth sections and load or 
unload from the side or the rear very 
quickly. A single article can be removed 
or adjusted conveniently without un- 
duly disturbing the rest of the load. 
‘The form of construction is particularly 
desirable at depots and warehouses, 

‘Among the advantages are a large 
platform space and a minimum ob- 
struction of the roadway by the vehicle. 
‘Then, too, the assignment of a parti- 
cular space for each vehicle brings order 
out of chaos and expedites transporta- 
tion. In this way congestion of traffic 
at freight-yards and express centers can 
be avoided or greatly diminished. Any 
plan that tends to accomplish such a 
laudable purpose is well worth a eare- 
ful consideration —H. C. Ripoeuy. 


Turning a Pipe with an 
Ordinary Wrench 


PLUMBER, 
I 


job, found that 4 ! 
he had forgotten 

his stillson 

wrench and that 

the work neces WS" Tacur 
sitated removing The ordinary wrench 
8 pipe to get at will turn a" pipe 
the seat of the with this contrivance 
trouble. 

Being an ingenious young man, he 
immediately hit upon a solution. Ask- 
ing the house-owner for a bolt, he 
sawed it lengthwise and inserted the 
halves between the jaws of his monkey- 
wrench. He then clamped this con- 
trivance to the pipe and easily un- 
serewed it—Winuiam P. LANGReICH. 
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NEW WORLD Toow-Lent 1 

will tun to it, just as you turn to your 
sand éneyelopedi, to obtain exact 


A Few of ‘the Features 


Pet ed 


Loose Leaf—Always Up to Date 


Loose Leaf—To Insure 
Permanence 


Tix NEW WORLD Lowo-Lea! ATEAS rprenaia 
seesivunen tte oe an 


information and to in- 
Sewnlygt "De You Know— Map Service Free 
‘The New Atlas You gi sea Garman oe Platts Rid Two Yea 
Need Now Seams xX. covery change, that iy 
‘The Last Atlas You Poca le torr’ ‘degperatso. map wile far 
Need Ever Buy 
You need no longer be 


0 uptodate atlas 
a pat 


oer chans 
in the map whenever and 
wherever they ecrur. 
nthe one 
changed no atlas 
ever grow. out of date 
But with the rapid march of current event 
new ‘atlases soon, must become abeolete, 
Even the NEW WORLD ATLAS. would 

soon be fr hind the ines i prvion 
twere mae for keeping it alway up to date, 
"That is why we made 


Mail this Coupon for Interesting Booklet 
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A Splendid Christmas Gift 


E'S'hapwyjacmions Simply mail the coupon ior 
een ular 


rithout oot 
‘Me eo 


Sagan al he Werh 


Employers everywhere are looking 
for skilled draftsmen. They are offering 
good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu 
nities to a young man because drafting 
itself not only commands goo" pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
or Architecture, And drafting is just 
the kind of work a boy likes to do. 
‘There is an easy delightful way in 
which you can learn right at home in 
we time, For 28 years the Inter- 
national Correspondence Schools have 
bbeen giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. ‘Thousands of 
hhoys have stepped into good positions 
through I, C. S, help, but never were 
opportunities so great as now, 


Let the 1. C. S. help you. Choose 
the work you like bese in the coupon, 
then mark and mail it. ‘This doesn’t 
‘obligate you in the least and will bring 
‘you information that may start you on a 
‘nuccessful career. This is your chance. 
Don’t let it slip by. Mark and mail 
this coupon now. 

STEAR OUT HEREm—————— 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
SCRANTON, 
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Here Is a Safety Pull for 
Electric Switches 


IEW people, especially busy house- 

keepers, seem to accord the electric 
lighting system a proper amount of 
respect. The writer has heard of in- 
stances of death, and a number of 
serious burns, 
resulting from 
carelessness in 
hurried attempts 
to pull the main 
switeh in the 
dark. 

Since the 
switeh-block is 
usually enclosed, 
with access 
through a small 
door, the illus- 
tration shows a 
method of pull- 
ing the switeh 
from outside 
which cannot shock the person op- 
erating it.—Roy H. Poston. 


The Hairpin as a Lock for 
the Automobile 


HE lock shown in the illustration 
consists of a small piece of thin 
fiber, two brass collar buttons placed 
in the holes made in the fiber strip and 
used as binding-posts, and a hairpin 
utilised as the socket switch. An 
itomobile equipped with this switch 
is burglar-proof (in s0 far as the switch 
fs concerned) and the contrivance 
takes only a few minutes to make. 
Procure a piece of very thin fiber 


about 2 in. long, 34 in. wide, and 14 in. 
thick, and drill fourholes 
in it about the size of a 
collar button head, Then 


VM 


Paced 


Feomcon TOTMEE 
A hairpin, twocollar buttons, and 
‘piece of fiber will preventa thief 
from stealing your automobile 

drill two holes in the dashboard of the 

car close to the coil-box or in any other 

place preferred by the car-owner. 

‘These holes are made hairpin size, as 

shown. 

Cut the wire leading to the timer, 
twist three turns of it around the collar 
‘button, and place the head of the col/ar- 
button in the hole in the fiber. Do the 
same with the other end of the eut wire, 
and screw the fiber against the two holes 
made for the hairpin. 

‘When you wish to leave the car, 
simply pull out the hairpin and conceal 


it. The thief cannot start the car, 
because he will probably overlook 
these two small holes.—C. C. Kunt. 
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TRE MORLEY €0., Dept 727, Perry Bld, Phila. 


Build a Closet in That 
Unsightly Hole 


|HE conversion of a kitchen into a 

dining-room frequently leaves open- 
ings not easily filled in the readjustment. 
A Washington, D. C., woman, while 
making such a transformation, discov- 
ered an unsightly aperture in the wall 
where formerly a bricked-in cooking 
Tange had been located. 

Curtains temporarily hid the unpre- 
sentable hole in the wall until the in- 
ventive mind of a roomer in the house 
planned a homemade closet for china. 

Preparatory to the installation of the 
closet, the opening was painted white to 


Pe 
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HARDIN-LAVIN CO. 


4826.20K Cottage Grove Aven, Chicago, ee ss ar tonne ae canty 


made and sometimes fil unsightly holes 
match the other woodwork in the room. 
‘Then the opening was furnished with 
white shelves and glass doors.on hinges 
were fitted in. 

Housewives confronted by a'similar 


Growing Business problem can duplicate the achievement 


Everyone makes money in the TIRE || by assembling the following material 
VULCANIZING "USES 


Men Without Previous Experience Can 
Get Into a Very Profitable, Fast 


. Proits || Five shelves '4 in. thick, 10 in. wid met of a “VANKER” Ratchet 
300% or more. ‘Smaltinvestment. We || and 443 ft. long: two glass doors 2 1 Il No. 1530, comes to regard 
SE op a the mewctarn of in. wide and 5 ft. high; two knobs for > nse te 
y dectie Cia Re eae nfl for a fifa fread. With its 
‘The Vanderpool cone dozen cut. serew ‘bangers; one | | fve diferent adjasiments you can do 
Valeanizing Outfit board 114 in. by 12 in. by 61 for the rk you'd never think of attempting 
fot Tuacpltinecioeet tee eee Aarts: | | top of closet; four bourds 1 in. thick, h any drill but a “YANKEE 
Poni eet wice. | | 8 in. wide, and 5 ft. long for the si s possibilities of the 
EXGrHeiee Mg tee terecisncaros | | two boards I in. thick, 2 ine wide, and | | DOCILE Reicher sn cramped spac 
te ‘Writely forall partcular 5 ft. long to hold the doors; and 50 ft. 4 i smowemeny of tha} cra 
or, Be of ‘molding.—S, R. WinTERs. nory Paxinos 
Heating Food and Water for ae nian 
Chilled Cattle “YANKEE” 
F it is located near a windmill or a Parchicthied Dan Rass 
Petcbr cmt fea atchet Hand Drill No. 1530 
NAsy can easily be filled with water. ‘The a 
water is heated quickly with fuel such P 
Inanoerng addres Dot Rig as comstalks, straw, comcobs, or 
rANDE i brushwood. 
WM. VANDERPOOL CO., Springfield, 0, Pumpkins and potatoes help to fatten Coa Supuly You 


the stock,iand ground feed may be | | 
cooked by pouring scalding hot water | | |} ‘i ##2' 
‘on the meal in barrels and then covering 

the barrels with old blankets or carpets 
to keep the steam in and to cook the 
feed slowly and thoroughly. 

A'llight fire will take the chill from 
ice water and the heater may be utilized 
for other things, when cooking is de- 
sired. It is made as follows: 

‘Make a frame of 2-by-8 in, pine, 7 ft. 
long and 27 in. wide. Put a bottom on 
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As the days go by 
you will develop a cer- 
tain attachment for 
your Dixon's Eldorado. 

Unconsciously at 
first, and then con- 
sciowsly, you will find 
yourself selecting it 
from the several pencils 
that lie on your desk. 

With the first touch 
of pencil to paper you 
will realize that here is 
a pencil that fits your 
hand and your work 
better than any other 
you have ever used. 

‘Tell us the kind of 
‘work you do, enclosing 
15 cents, and we will 
mail you full-length 
samples worth double 
the money. 


EubowkbO 


Mate 7 Leads 
wenn preference 


JOSEPH DIXON CRUCIBLECO, 
Pencil Dept, 120-J, Jersey City, N. J. 
Canadian Distributors 
ALR. MacTougall & Coy Lid, Torte 


= Why use 
= Coal or 
|. Wood? 

“Os 


Turn a Valve sna 


it of No. 18 galvanized iron, allowing it 
to project on each side and about 14 i 

at one end in order to attach a stove- 
pipe fitting. Spike the frame together, 
‘and cover the corners with heavy tin to 


‘The’beater will burn cornstal 
comcobs, or brushwood and it 
Will cook any kind of cattle food 


prevent leaking. Attach the bottom 
with two rows of nails, 

Make a fireplace on the ground of 
stone and clay or brick and cement 2 
wide by 3 ft. long and 18 in, high. Pile 
updirt ft. high and 3ft.longattheend of 
the fireplace for a flue, and put stone on 
the ground the same length as the piece 
of galvanized iron mentioned above. 
Place the tank on this foundation and 
bankitupwithdirt, In cutting the hole 
for the stovepipe, turn up strips of the 
iron for a collar, then drive an iron rod 
through the sheet-iron into the ground, 
Puton two lengths of stovepipe and wire 
itfasttothisrod. Another piece of sheet- 
iron should be set up before the fireplace 
to control the draft and keep the fire 
constant.—SyLvanus VAN AKEN, 


A Portable Loading-Chute 
for Live Stock 

NE of the most useful things that 

can be included in the equipment 

of a live-stock farm is a portable load- 
ing-chute. A serviceable chute of this 
kind may be built on the front bolster 
of an old farm-wagon. If it is framed 


‘The portable chute permitscattletobeloaded 
con freight-cars at any point along the line 


with strong timbers and floored with 
2-inch plank, it will be strong enough 
for any purpose; yet the large wheels 
make it easily portable from one place 


to another.—A. A. JEFFREY. 


That’s 2 cough with 0 
croupy rattle, so hurry for 
the Musterolé and rub it in 
right over the chest and 
How it will tingle 
at first and then grow ever 
so cool. And how it will 
reach in and etrate right 
to the spot! “It will 
sipat the stuffy con- 
ion which causes that 
cough. 

Why shouldn't grand- 
mother swear by Musterole 
for colds and coughs? It is 

jer than amustard plaster 
ofret as that was in the 
old days. And the explana. 
tion is this: 

Musterole is made of oil of 
mustard and other home simples. 
Repenctrates under theskin, down, 
tothe part. Here it generates i 
‘own heat, and this heat dlaperven 


the congestion. Yet: Musterole 
will ‘not blister. Musterole, oa 
‘delightfully 


the contrary, feels 
cool a few ‘seconds after you 
apply it. 

‘Try Musterole for Bobby and 
Helen and Dorothy's croup—and 
for your ows too. "Try tt 
for "rhewmatings “itn a” re 
router out Congest 
‘Always keep a jar handy. 

Many doctors and nurses recommend 

Mosterole, 

38 and 60e fare—$2.50 horpital sae. 

‘The Musterole Co,, Cleveland, Ohio 
(OTTER THAN A MUSTARD PLASTER 


Tire Repair Outfit 


Wesel Tied Mato 
br Maneater 
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To Make a Signal that Warns 
of Rain 
PTENTIMES wash hung out on 
the line to dry s thoroughly wet 
all over again by an unexpected rain- 
storm. 

‘A contrivance to prevent this and 
similar occurrences may be easily con- 
structed from board, a piece of cloth, 
some. copper wire, and a bell and 
battery. 

‘On a wooden base about 18 inches 
Jong nail two posts 10 inches high and 
16 inches apart. From these swing a 
sheet of cotton cloth 12 inches long by 


Ta it going to rain? Don't worry 
about the elothes, fora bell will ri 
When the drops begin, to fal 


Binches wide. Stiff wire is used to hold 
the cloth straight 

At one end of the base place a bell 
with its battery. ‘This is connected 
with the wires in the cloth, the connec- 
tion being in series. When the eloth is, 
dry there is, of course, no cireuit and 
tthe bell will not ring. “But as soon as 
the cloth becomes wet from the falling 
rain the cireuit is completed and the 
bell rings. 

Such # contrivance need not be con- 
structed all upon one base. ‘The wire 
may be run into the house and the bell 
connected there. 

This device is a boon to chicken- 
raisers who need to be warned of a 
night storm.—F. E, Brooten, 


Preserving Flowers’in Their 
Original Colors 
HERE are several methods of pre- 
serving blossoms in their natural 
form and color. If attention is given to 
details, very good results can be se- 
cured. One method is carried out with 
‘the use of sand. For this purpose a 
wooden framework is needed. This is 
easily made by knocking the top and 
bottom out of a good sized box about 
seven inches deep. 
Across the bottom of the woodwork, 
just inside the edge, fasten a piece of 


wire netting. If the wire netting is a 
trifle larger than the frame there will 
he a sufficient border to turn round. 
Small nails may be used for fasten- 
ing the netting. 


A fiat piece of 


ELASTIC KNIT 


———> UNDERWEAR 


GUARANTEE We guarantec Hanes Underwear absolutely 
avery thread, 
‘your money or five you a new garment if any neam breaks, 


“Hanes”—greatest underwear 
value ever sold at the price! 


ET the big, extra-long-service features of Hanes winter men’s 
Union Suits and Shirts and Drawers fixed in your mind! Go 
over the extra-wear-points brought out in the diagram circles 

shown in the Union Suit above—guaranteed unbreakable seams 
guaranteed tailored collarette that cannot gap; guaranteed elast 
knit wrist and ankles; guaranteed closed crotch; guaranteed pearl 
buttons sewed on to stay; guaranteed buttonholes that last as long as 
the garment ! 

Such a wealth of underwear value to spread before any man at the 
price! If comfort, warmth, wear and economy mean much to you in 
winter underwear, then buy "Hanes"! Every thread, stitch and 
button is fuaranteed! You should immediately check up your dealer 
and get a supply. 

Hanes winter weight Union Suits are standard throughout America 
—standard because of extra wear and standard because their extra 
comfort, fit and perfect workmanship make them exceed in real worth 
any underwear you ever bought at the price! 

‘Your confidence in Hanes Underwear should be based on the fact 
that every process of manufacture from raw long-staple cotton to the 
perfected garment is under direct Hanes supervision in Hanes 
factories ! 

“Hanes” Union Suits for Boys 

All the quality, extra features and perfect workmanship that make Hanes men’s 
Union Sait 90 universally popular go Fight into Hanes Union Suits for Boys! We 
have never laid hands on such value in boys” underwear. Fleeciness and warmth, if 
particular, mest patents’ most exacting wishes, plos reinforced buttonholes that wl 
ot stretch. 

“These staunch Union Suits stand up against the stiffest wear-service and wash 
service. The elastic knitting and 
‘and play freedom. Made in sizes to meet ages between two and sixteen Years. Two- 
to four-year sizes have the drop seat. 


If your dealer cannot supply you, write us immediately. 


P. H. HANES KNITTING CO., Winston-Salem, N. C. 
New York Office, 366 Broadway 


wood will be required on which to stand 
the frame, with the netting side down. 
How to Clean the Sand 


Now secure a quantity of sand. It is 
TIRES LIKE of the utmost importance that this 
should be absolutely clean. ‘To clean it, 
place the sand in a large bowl, and pour 
‘water over it until all foreign matter 


has been washed away. When the sand 
is quite clean, spread it out on a tray to 
‘a TIRE di e quickest way to do this is to 


place it in the sunshine or in front of a 


SURGEON fire. 

‘Almost any kind of flowers may be 
preserved with sand. ‘Those with the 
brightest colored petals give the best 
results. White blossoms are not. 90 
isfactory, coming out a dirty yellow 


tires than was even dream- i 


ed before the war. By the color. All the flowers should be free 
[Haywood Method 2 Haywood from’ rain- or dew-drops. ‘The first 
Tire Surgeon can give 100 step is to fill the frame with a layer of 
to-a fire that two years ago would sand that just covers the wire netting. 
have been thrown on the junk pile, On this sand spread out the flowers, 


‘And is easy to learn. 
Stations are Needed 
Everywh 
20,000,000 tires 
‘can quickly repair, 
Sata pushes, tears 


fan happen toany 
Service, The chan 


 Maywoot ™ 


‘Aimost any ind of flowers can be 
Prevered with sand, “The, brighter 
eg Bolored once, eve the ‘beat eaults 
ins pee lao fe 

ST eet CP Your Fre schoo Be resin op Blooms that are cup-shaped should be 
filled in with sand in order to preserve 
the form. ‘The flowers should not touch 
one another. 

‘When the sand is covered with 
blooms, cover the flowers with a layer 
of sand, You may then place fresh 
layer of flowers, treating then’ in the 
same manner. “Sometimes three layers 
of flowers may be worked into the 
frame, but generally speaking the best 
resulta are secured with only two. 

When the frame is full, place it in the 
sun, or on a shell in a warm dry room. 
‘At the end of ten days the flowers may 
bbe considered to be dry. Lift up the 
frame from the board, and the sand will 
slip through the netting, leaving the 
flowers in a heap. For the first hour ot 
so they will be very brittle and should 
be handled with care. After exposure 
X@ the air he blosoms soon become 
durable. 


We Teach Practical 
Commercial Art 
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The Sulphur Box 


Very good results may be obtained 
with the sulphur box. Any strongly 
made deep box will do. In the lower 
part of the box at one end cut an 
opening large enough to push a saucer 
‘through. On the piece cut from the 


box nail another piece half an inch 
wider all round, to be used in closing 
the opening. In the other end of the 
box bore a hole into which a cark may 
be fitted. 

After arranging the flowers, light a 
few lumps of sulphur in a saucer, push 
it into the box, and remove the cork at 
the other end of the box. Leave both 
ends open for a few minutes, then close 
up tightly and leave for twenty-four 
hours. 

‘This process bleaches the flowers, but 
after a short exposure to the air they 
regain they natural tints, 


The Wax Treatment 


Another plan that acts very well in 
the case of many flowers is known as 
the wax treatment. The first step is to 
secure a tin or iron pan, and into this 
put a number of chunks of eandle-wax, 
taking care not to let any of the wiek 
get in. Melt the wax over a fire, and 
then dip the flowers in the liquid, one 
by one. Leave the flower in the wax 
for not more than a moment, Then 
tuke it out and wave it gently in the 
air. The flower is covered with a thin 
film of wax that keeps out the air and 
prevents decay. —S. LEONARD BASTIN, 


To Repair a Crankcase Arm 
‘without Removing Engine 


Y the following method a Ford 
erankease arm, which has been 
broken, may be repaired in an hour's 
time without removing the engine 
from the ear. 
Hoist the 


up to an angle of 45 


degrees by means of blocks attached 
Pack the 


to the wheels on one side, 


iL 
cl 


ry 


| 


5108 view ENO view 


(One of those little things that every 
Ford-owner ought to know about 


RANK CASE 


fracture and surrounding parts with 
asbestos packing to prevent their 
being damaged by the excessive heat, 
and weld the arm with an oxyacety- 
lene torch. 

Tt is sometimes necessary to jack 
up the crankease before welding in 
order to spring the fractured mem- 
ber into place, but this is an easy 
matter. 

While the accessory market has a 
number of patented devices that serve 
this same end, the repair herein de- 
scribed answers the purpose and saves 
an otherwise necessary trip to the local 
repair station. — PAUL L. PETHERSTO: 
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MICHIGAN STATE AUTO SCHOOL 


“Moat Progressive Auto School in America"’—""In the Heart of the Auto Industry 


697.50-01 Woodward ave. Detroit, Mich., U.S.A. 


Helping the Amateur to Use 
Babbitt Metal 
UPPOSE that you wish to provide 
babbitt bearings for a vertical 
shaft which is to extend between and 
above the bed-plates of a machine, 
Holes E E are bored through the 
wooden bed-plates A. The diameter 
of these holes may be 1 in. or more 


PULOW-ROCS 


‘The molds are made 
‘of wood and secured 
fo each other 
by small nails 


greater than that of the shaft. Cut: 
two wooden blocks from 14-inch’ board 
and in these blocks saw circular open- 
ings of a diameter to correspond with 
the upper flanged part of the finished 
bearing D. With small nails, secure 
these blocks C C to the bed-plates. 

Anchor serews F are driven into the 
bed-plates. until their heads stand in 
line with the surface of the blocks CC. 
Shape two blocks BB from inch 
material and drill a hole in each block 
the exact diameter of the shaft. Nail 
‘or clamp these blocks to the bed-plates. 
‘These form the bottoms of the molds 
and are placed so as to hold the shaft 
in a central position with relation to 
the mold. Nail the lower block on 
first, then the upper one may be care- 
fully adjusted until the shaft is in 
a vertical positjon as determined by 
using the steel square. If, for any 
reason, the molds are not tight at the 
bottom, a little asbestos or putty may 
be tamped in, 

One layer of very thin paper must be 
pasted around the shaft at the points 
where the metal will flow. ‘The shaft 
is first placed in position as shown in 
the illustration, and then the papers 
are wrapped around it The distance 
between the lower edges of the papers 
must be equal to that between the 
bottom lines of the bed-plates A. 
‘The shaft is then carefully lowered 
‘until the papers reach the blocks B B. 

‘Old type metal may be used for 
babbitt metal. Tt ean be melted in a 
baking-powder ean with the edge bent 
to form a lip, and having a wire twisted 
around the can to form a handle. If 
the point where the bearings are located 
is inaccessible for pouring, a V-shaped 
trough may be shaped ‘from heavy 
wrapping paper. Since the--metal ~ 
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Adding Machine 


si 
‘Washing Machine in the Home 


RICHARD B. OWEN, PATENT LAWYER 
Owen Building, Washington, D. 


‘The Drop Hammer in the Factory 


Machinery 


and Inventive Genius 


Production of the clothes you wear, 
the food you eat, the moders comforts 
‘of the home, the labor-saving aids for 
the office, the very money. you use, all 
involve the employment of wonderfully 
constructed and productive machinery 


The immense value of machinery to 
thousands of factories, far 
‘offices, homes —to. fundreds of difer: 

id widely diversified industries 
vevhere, cannot be computed. 


New and useful machinery, of tree 


industry is continually being invented, 


patented, protected and put 
able operation. 


The proper procedure 
patent for am invention th 
necessary in order that you may realize 
the profits that your ideas may be 
wort 


To the Man With an Idea 


1 offer a comprehensive, experienced, 
efficient service for his prompt, legal 
protection and the development of his 
Proposition, 


cic.” Preliminary” advice gladly fur- 
fished without charge. 


2776p Woolworth 


My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to probable 
ratentability before they go to any 
expense, 

Booklet of valuable information and 
form for properly disclosing your idea, 
free on request. Write today. 


Building New York City 


ete, 
will give our opinion as to its 
patentable nature, 


RANDOLPH & CO. 
130 F St, NW. 


Washington, D.C. 
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IF YOU HAVE AN INVENTION 
which you wish to patent you can 

write fully and freely to. Muna & 

Tor advice in regard. tothe. best way. 

of obtaining protection, Please send 

Sketches or 8/model of your invention 


and a description of the device, explaine 
ing its operation 

All communications are strictly conf 
dential. Our vast practice, extending 


over a period of event 


‘years, enable 
iy 


eee Hand Hok oe P 
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Patent Lawyer’ 
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mination and report as to patentability 


WATSON E. COLEMAN, Patent Lawyer, 624 F $t., Washington, D.C. 


shrinks in cooling, it is best to remove 
the shaft from the castings as soon as 
the metal has hardened. The paper 
wrappings should then be cleared away. 

‘The molten babbitt flows around and 


shrinks down upon the 


PR pre 


$i 


screws F, 


al ae 


One layer of a very thin paper must 
bbe pasted around the shaft at the 
points where the metal will flow 

which saves you the trouble of drilling 

serew holes. It is necessary to tighten 
the serews when the metal is cold. 

If the shaft is not to extend beyond 
the lower bed-plate, a metal plate G 
may be serewed to the bed-plate to 
receive the weight of the shaft, 

Pillow-blocks for a horizontal shaft 
may be made in a similar manner, 
‘The perspective view shows a pillow- 
block made from wood. The sectional 
view shows a pair of blocks ready to 
receive the molten babbitt. Blocks 
HH are screwed or clamped to each 
face of the pillow-block / and the metal 
poured through drilled holes at J. 


‘Two Methods of Protec 
an Emery Wheel 
HE illustration shows how a simple 
guard ean be constructed for an 
emery wheel. The improvement of . 


this design over the regular style is 
that it ean be adjusted for the kind of 
work to be per- 
formed and also 
reduced as the 
sine of the wheel 


of the guards and 
a winged nut pro- 
Vides for prompt The guard is adjusted 
iajectmant. in the manner shown 
Another feature found worth while 
is to use a very flexible material as a 
front hang-piece; a thin piece of leather 
or heavy paper will do, While it may 
seem to rest on the wheel when not in 
motion, as soon as the wheel starts to 
revolve, a current of air raises it just 
enough’ to clear the wheel, It is a 
perfect guard against sparks and small 
particles of steel —J:.C,.GAINDELL. 


A Homemade Groove-Cutter 
for Oil Bearings 
I sometimes happens that a me- 
chanic desires to eut a round groove 
in the surface of some metal such as 
brass, aluminum, or other alloy. This 
may be done prrreren 10 ANOLE: 


quite readily “zssos2 2" 
with the sim- 
ple device here 

allustrated, if Eaeep-<egesseenes 


there is no 
special machine A satisfactory off 
at hand to do Stave bearing can be 
this, wor eed 

The device consists merely of a new 
wood-serew soldered or welded to a 
sort of handle, as shown. The serew 
is selected according to the size of the 
Eroove to be eut 

"To operate, press the serew down on 
the metal and pull it back and forth 
along the line where the groove is to be 
cut, - Press it gently at first, inereasing 
the pressure as the metal "is seraped 
out. If possible set the object to be 
wrooved at an angle so that the filings 
will roll off.—Davin Baxrer. 


You Can Start Your Furnace 
with Gas 


UILDING a fire in the furnace 
was a difficult task for a eertain 
nt of Elkhart, Ind., until he hit 
upon a novel, yet’ extremely simple, 
expedient, He’ hired a. plumber to 
insert « three-way knuckle in the gas 
ipe, which ran under the floor and 
above the furnace, To the outlet 
he attached a length of ordinary 
srurden hose 

The lower end of the hose fitted 
‘over a piece of in. pipe, which was 
flattened cut at the end, An ordinary 
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Spraying the coals with flame from the 
‘2as-pipe results in a quick and sure fire 


stop-valve was fitted into this lead 
section of pipe. ‘The gas streaming 
from the section, when lighted, pro 
duced a wide, flat flame. This, in- 
serted in the furnace under a pile of 
Kindlling, ereated perfect ignition. 

The device did away with the neces: 
sity of kindling, the flame quickly 
‘aniting a filling of coal. 

During the fall and spring months, 
when fires are started in the furnace 
just to take the chill off, and are the 
allowed to go out, this idea is exceed 
ingly practical — Curr Suarer. 
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‘The instrument lood packed up for 
Tong. trip across rough country 


‘soon be called in to make motor- 
truck haulage even more efficient 
than it is. Many factors point in this 
direction. Direction-finders, electron- 
relay sending and receiving apparatus, 
and all the related appliances have been 
marvelously improved within the last 
two or three years, Already they are 
directing the movements of ships at 
sea and in harbors. It is only logical 
to conclude that they have the same 
field for operation in directing the 
travels of fleets of motor trucks on 
land, since motor-trucks travel about, 
id are hard to reach in cases of emer- 
gency, just as are ships. Yet they 
need to be kept filled with “cargoes” 
and at all times routed most efficiently, 
or they love money—again, just like 
ships. So the — 
wtage is all set 
for the advent 
of radio in the 
motor-truck field 
at this time. 

Some interest- 
ing experiments 
were recently 
conducted in the 
suburbs of Lon- 
don, England, 
‘The apparatus 
used was a form 
of the pack and 
wheeled radio set 
developed orig 
inally for use in 
the British army. 
Tube transmit 
ting apparatus 
was loaded on a 
truck, and the 
vehicle sent on a 
rambling run 
through London suburbs under sealed 
orders, provided, for the sake of the 
experiment, by the mayor of Colchester. 
Arriving at a spot fixed in the orders, 
the operator on the truck began to send 
out certain radio signals for the benefit 
of direction-finding apparatus in towns 
near by. 

‘These direction-finders promptly 
showed which way the truck was from 
their respective stations. Their opera- 
tors “‘radiotelephoned” the informa- 
tion to a centrally located control sta: 


I: is quite possible that radio may 


For the Radio Experimenter 


Running Trucks by Radio 


Why not direct your motor trucks like ships? 
By Lloyd E. Darling 


tion, which promptly marked the angles 
$n a map—in much the same way as 
for ships entering harbors, deseribed in 
the PoruLar Sctexce Montaty for 
September, (page 116). ‘The lines thus 


marked on the 
map all inter- 
sected at one 
point, obviously 
showing theloca- 
tion of the truck 
that had gone off 
and hid itself, 
under the sealed 
orders. 

‘The control 
station operator 
then called up 
themayorof Col- 
chester (again by 
radiotelephone, 
for the mayor, 
with a party of 


buses was developed 


‘engineers and others interested in the 
experiment, were themselves riding 
around in’ the motor-bus shown in 
the illustrations on these pages) and 
asked the mayor whether the loca~ 
tion of the hidden truck, as deter- 
mined by the direction-finding appar- 
aatus, was correct and according to 
what he had specified in the sealed 
orders. He replied that it was, exactly. 
This proved the success of the experi- 
ment. Ineffect, a truck-owner had been 
able to locate his truck while he was 
riding around in another vehicle, an even 
greater achievement than one would 
ordinarily be called on to perform. 
‘Ameriean radio men have already 
extensively experimented with radio 
apparatus on trucks, automobiles, lim- 
ousines, and in fact almost every 
wheeled vehicle of the kind, But the 
commercial value of keeping such ap- 


tus, Te fits 
fon the tripod in the illustration below 


paratus permanently on such vehicles 
has not so often been emphasized. 
Doubtless much more such experimenta- 
tion will bemadein theimmediate future, 

‘The tests of the English experimenters 
fare indicative of a trend of though’ 
and a development in progress in all 
countries where both automobiles and 
radio are highly developed. Obviously, 
any good radio apparatus should be 


capable of producing as good results as 
that illustrated herewith. 


‘An English electron relay. Note that 
the grid. resembles a” gas mantle 


Many radio students possessing suffi- 
cient apparatus may be interested in 
seeing what they ean do in the way of 
developing an efficient system for use 
in motor-vehicle service. There is a 
large future in the line. 

Eventually, of course, this great 
country will be crossed and recrossed 
by a network of permanent roads. 
Motor-vehicles carrying freight or inter~ 
urban passengers will be as common as 
horse-drawn vehicles are now. Already 
we have made considerable progress 
along this line, especially in the neigh- 
borhood of big cities, But the largest 
problem the owner of a fleet of motor- 
trucks has is to keep them full at all 
times, and to prevent them from going 
‘on useleas journeys, or from crossing 
and recrossing one another's paths: 
duplicating effort, in other words, and 
hhalf loaded at that. When a centrally 
controlled system of lond-dispatching 
is inaugurated, operated by radio, a 
urge share of these wastes ean be done 
away with. ‘This will mean thousands 
of dollars’ gain to the larger truck- 
owners. 

‘Thus the owner of the future will be 
table to issue orders to his trucks, direc- 
tions for picking up return loads, 
structions as to where to go for repai 
or gasoline when there is trouble en 
route, or other information of the 
kind 

All of this will speed up results im- 
mensely. Radiotelephones work over 
distances of two or three hundred miles 
now with ease, ‘They have, in fact, 
talked as far as from New’ York to 
Hawaii, for that matter, or from New 


Generator load ready for army trans: 
port. Additional horses carry serial 
land the rest” of the paraphernalia 
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2° each 


effected the 
vacuum tube, 
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The approximate operat 
ing life of the MARCONI 
V. T. is 1,500 hours. 


Fleming Pat. No. 803686 
De Forest Pat. Nox 841387-479532 


Class 1.—Designed for use as “ 
‘a detector; operates with plate 
potential of 20 to 60 volts. 


Class I1.—Designed for use 
‘as an amplifier; plate potentials 
from 60 to 110 volts may be 
applied. 


‘Tubes in either class may be 
used for detection or amplifica- 
tion, but those of Class I are 
best’ as detectors, and Class 11 
tubes are superior as amplifiers. 
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Make Old Vacuum Tubes into 
Geissler Glow Lamps 


-ACUUM tubes usually last about 

‘a year and a half. Even after 
this good service they need not be 
thrown away, for there is a use for 
them that opens up a wide field for ex- 
periment. 

The idea is to make them into a sort 
of Geissler tube by connecting any two 
leads from the bulb (except both fila 
ment leads at the same time) to the 
secondary of a spark-coil, stall or 

large. Since the 
tubes are high- 
ly evacuated, a 
pleasing light 
will be se 

side the tube. 
Differenteffects 


square upabout 
he middle of 
glass and 

connectil 

secondas 
‘Tubes glow beau- 
sifully ih the dark 


other to either 
of the filament 
Teads or to the 
plate or grid. Since the plate is near- 
st the glass, the tube gives most light 
‘when it is one of the electrodes, 
ad of tinfoil, a loop or coil of 
ir two turns of bare or insulated 
yy be wrapped around the tube, 
1 the secondary lead connected to 
he loose end of the wire. If one lead 
noted to the plate, grid, or fila 
nd the other 
fight, tho 
fact, there’ are cou 
nts that the live amateur 


e of the ide 
even @ small t-ineh coil will 
tube very well 
An_ interesting 
line of exp 

is to take 
pictures of the 
light emitted 
by the tube. 

‘The best way 
is to take the 

jotograph in 
the dark and let the low of 1 
only, register on th 


inthe 


Geissler effects 
require but a 
simple circuit 


| should be focused before 


turned off. The bulb should then be 
put in operation, and an exposure of 
about seven minutes will be found to 
be correct, though tl ries with the 
strength of light en 

The photograph: 
some of the va 
ty 
ele does not, 
{io justice to the beautiful light pro- 
duced, It is of a weird blue color, 


fills the whole tube like a firefly glow 
When taking pictures of this kind, the 
spark-coil and batteries and switeh 
should be placed behind the eamera 50) 
the spark of the vibrator will not take 
in the picture. 

In experimenting with these tubes, 
sometimes one gets a bright blue light 
with a strange Northern Light move- 
went, going on inside the glass. This 

of Geissler tubes. 
ken up by 
le’ beam, brighter than the rest 
twirls’about between the plates 
fone end turning on a fixed spot as an 
axis, and the other end revolving} 
round the edge of a plate. 

To test this light between the tw 
plates, run the bulb steadily fo 
twenty-five minutes. At the end of 
that time the glass will retain exactly’ 
the same heat as at the start. This is 
hhoeatise the light produced in a vacu 
is somewhere near that great degree of 
perfection, cold light. With cert 
cireuits, however, the tube es 
gets hot, Sometimes light from « tube} 
is stratified or in bands, ‘This cannot! 
be perceived so well with the eve as 
with the eamera, —Pantar A. Wau. 


Use a Water Rheostat to 
Control the Filament 


WIRE rheostat of ten or more| 

resistance is ordinarily 
ntrol the temperature of the 
ron relay or vacuum 
If one is not readily available, 

‘a rheostat may readily be 
made of a test-tube, some salt water, 
and odds and ends of wire. 

The assembly’ 
is shown in the] 
figure. - Pushing} 
the glass rod| 
down through] 
the cork causes 
the liquid to rise 
in hei 
thus decreases 
the — resistance| 
between the 
submerged elec] 
trodes. " Pushing] 
the glass rod| 
down, therefore 


nk 


filament of ‘th 


ill get. brighter. 
The water rheo-} 


A test-tube makes 


2 Simple cheostat stat is inserted 
in series with the| 
battery and the filament. Binding: 


‘on the baseboard make co 
n easy. 

It and water will do for the liquid] 
in the test-tube. Tons of another sub- 
aust be present. Salts or an| 
acid will provide these. 

The electrodes within the solution] 
may be made of almost any metal, but 
those that do not corrode exsil 
best.—A. A. MacKestex. 
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Ridding Radio of Static 
By Greenleaf W. Pickard 


The following article comprises excerpts from a paper, “Static Elimination by 


Directional Reception,” 
New York. 


delivered recently before the Institute of Radio Engineers, 
‘Aside from being an experimenter of note in this field, Mr. Pickard also 


holds sereral fundamental patents on crystal detectors, and is one of the real pioneers 


in the radio art, 


Toward the end of the paper Mr. Pickard tells several facts here- 


fofore unknown about the workings of the mysterious receiving station thal the Navy 


‘operated at Otter Cliffs, Maine, during the war. Altogether the paper is 


intereat and value to radio students. 


auch, 


It will be printed in full in the Proceedings of 


‘the Inatitute of Radio Engineers shorily.—Ev:T0R. 


HE writer's theory of static might 
be summed up as follows: Accord- 
ing to the assumed character and loca~ 
tion of the discharging masses, static 
waves may be expected to come in on 
the receiving stations from all angles in 
Ititude and azimuth, with a maximum 
individual intensity from above, and a 
maximum frequency in the neighbor- 
hood of the horizon. The total dis- 
turbing effect will in general come in 
from points nearer the horizon than the 
zenith, although the altitude of the 
ring of maximum disturbance is in- 
definite. ‘The individual planes of 
polarization may take all possible 
‘angles, but with a preponderance in a 
direction determined by the earth’s 
magnetic field. Finally it would seem 
that the most probable static wave 
form was a single highly damped pulse, 
because of the low conductivity of the 
discharging masses. 
Like Receiving Light Signals by Day 
According to the above theory, the 
problem of the elimination of static and 
the preservation of the signal consists 
simply of the reception of a wave-train 
originating at all points in altitude and 
azimuth. In a broad sense, there are 
two solutions for this problem, one in- 
volving a separation of signal and static 
based upon their difference in wave 
form, and the other a separation based 
simply on sharply directional reception. 
It is quite clear that if we could 
restrict reception to a small, solid angle, 
including the distant station, there 
would be relatively little static included. 
To use an optical analogy, the problem 
is essentially like that ‘of receiving 
monochromatic light signals in full day- 
ight. A spectroscope or a filter screen 


would be one solution, and directive 
reception as by a telescope another, but 
best of all would be a combination of 
the two. In present-day radio commu- 
nication we have already highly de- 
veloped the spectroscopic or filter 
separation of signal from static, as by 
sharply resonant circuits and beat 
reception. But, although we have had 
two practicable types of sharply 
tional receiving circuits for the past 
twelve years or more, very little use of 
these appears to have been made until 
quite recently, 

History of Directional Reception 

‘The first method of obtaining sharply 
directional reception was originally 
suggested by iu Thomson in 1899, 
was patented in England by 8, 
Brown in the same year, was more fully 
disclosed and patented in this country 
by Stone in 1902, was elaborately 
worked out for two, three, and four 
collecting circuits by Braun in 1906, 
and, more recently, was used by 
Weagant. Two or more separate col- 
lectors are employed, spaced apart a 
material fraction of a wave-length in 
the line of propagation. These col- 
lectors act upon a common secondary 
circuit in such wise that, when the col- 
lectors are simultaneously affected by 
any disturbance, the currents set up 
‘therein will arrive in phase at the center 
of the system, and there, by opposed 
windings, be placed 180 degrees apart 
in phase in their effect upon 
dary. Because of this opposition, such 
currents will not affect the detector, 
and no signal will be produced, On the 
other hand, the signal wa’ 
the collectors successively, will set up 
currents therein which will arrive at the 
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center of the system in an out-of-phase 
relation, and such signal currents will 
add in their effect upon the secondary 
and affect the detector. This is very 
well shown in the Stone patent. 

‘The writer in 1905 devised a system 
in which two aerials, tuned to the dis- 
tant station and separated on centers 
by some thousands of meters, were 
connected to a common secondary by 
way of phase-adjusting means, so that 
the currents were added in the secon- 


circuits helped elimination of static here 


dary in such phase as to produce the 
maximum signal. ‘This method was 
first published in a patent filed in 1907. 

‘The particular case discussed in this 
publication involved two large loop or 
coil aerials, arranged in an east-and- 
west plane for the purpose of trans- 
atlantic reception. These loop aerials 
consisted of long, low rectangles, and 
were tuned to the desired wave-length 
by inserting series capacity and induc- 
tance. With this system it is possible 
to so adjust the phase relations of the 
currents arriving at the secondary that 
interference or static arriving from any 
particular direction is canceled out inthe 
secondary, and does not affect the detec- 
tor. A furtheradvantageof this system, 
which has recently been pointed out by 
Weagant, is the fact that it has materi- 
ally greater or sharper directional recep- 
tion than any single type of collector. 

‘The second method of directional 
reception devised by the writer does not 
involve, even for long wave reception, 
such geographical dimensions as the 
other systems. ‘This second method 
consists simply of a closed tuned circuit 
or coil aerial, of dimensions small as 
compared with a wavelength. In its 
most effective form, consisting of a 
aerial combined with a so-called “open” 
this method gives true unilateral 
reception. The coil may be of quite 
small dimensions, particularly when it 
is employed simply as a radio compass. 
The first portable radio compass in 
existence was employed by the writer 
in 1907-1908 for mapping out the wave- 
front around a transmitting station. 
‘This radio compass consisted of a three- 
turn loop, one meter in diameter, 
shunted by a variable air-condenser and 
a erystal-detector. 

Heretofore the reception chr sacteris- 
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tics of aerials have been studied prin- 
cipally, if not exclusively, in the hori- 
zontal plane. Just why radio engineers 
have elected to live in a two-dimensional 
world is rather puzzling. 

{Much valuable technical discussion 
follows at this point which the POPULAR 
Science Montuty is unable to re- 
Produce because of space limitations.| 


Origin of Otter Cliffs Station 


Shortly after America entered the 
war, a radio station was built for Mr. 
Alessandro Fabri at Otter Cliffs, near 
Bar Harbor, Maine. When the station 
‘was completed Mr. Fabri donated it to 
the Navy, and it was first used as a 
low-spark’ station, However, it was 
very shortly found that the location 
‘was an excellent one for transatlantic 
receptions, and this eventually became 
its principal service. 

The summer of 1917 having shown 
that although the Otter Clif station 
had excellent signals, it also had over- 
whelming static on oceasion, Mr. Fabri 
invited the writer to install’ directional 
receiving circuits for static elimination. 
A. circuit was installed, combining 
open antenna reception with loop or 
coil reception. ‘This was immediately 
found successful. 

Continued use of this circuit at the 
Otter Cliffs station disclosed the fact 
that the earth connection of the open 
antenna was not attached symmetri- 
cally to the aerial, the result being that 
a certain amount of current in the open 
cireuit was flowing directly through the 
loop and connected coil, of course 
90 degrees out. of phase with the loop 
current, This tended to decrease 
‘the sharpness of the unilateral recep- 
tion. 

Considering only the horizontal plane 
reception of a simple loop aerial, with a 
certain unbalanced capacity to ground 
(either by way of unbalanced leads or 
unsymmetrical construction of the loop 
itself), it is obvious that the system will 
act us a combination of loop and open 
antenna, with the currents added to- 
gether, not in phase, but in quadrature. 
As a result of this, the currents will add 
together irrespective of their direction, 
with the result that the ideal figure-of- 
eight reception curve degenerates into 
an hour-glass-shaped figure. ‘The 
remedy consists in balancing the loop 
to ground, as by a three-plate variable 
condenser. By turning this loop 
through 180 degrees in its own plane, 
so that its terminals come out on top, 
4 material advantage results in 
direction-finding. 

‘The combined loop and open circuits 
have been in daily operation, summer 
and winter, over a period of nearly two 
years at Otter Cliffs, and have proved 
consistent performers. During the 
summer of 1918 the Otter Cliffs station 
cireuits gave unbroken copying of the 
European stations at times when all 
other Atlantic coast receiving points 
‘were helpless. 
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who isn't _alw: 
inook-up after another. 
binding-posts, and-in time destroys 
them, By transferring all the hook 
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wild 
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‘The adapter acts as a central switch- 
board where all hook-ups may be tried 


however, all this trouble and loss 


may be avoided. 

To make such a “hook-up adapt 
board, mount a number of lip bind- 
ing-posts from old dry batteries in the 
shown, Bak hard rub- 
shellacked 


apparatus are 
respective clip 


ever groups of clips theparticular 


hook-up calls for. This may be done 
very speedily, and as quickly torn 
down re ie other connec 
tion it, this is all done 
without any wear on the various ine 
struments’ original binding-posts. 


If one has a collection of old jacks 
from a telephone switchboard, these 
may readily be installed in place of the 
clip binding-posts here shown, and 
make evenaneater product. All per- 
manent connections will then be on 
the rear, and the whole board will take 
up much less space. 

Plugin on the various jacks tomake 
the temporary connections wanted, 
just as would be don 
‘switchboard. —Ravat 
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How to Get Music from 
Electric Relays 
Ox. line of experimentation that 

the average radio student has 
not gone into thoroughly is the getting 
of music from el ctron relays—or, to 
call them by their older name, vaeuum 


Ln 


‘ting music from electron “re- 


{ays in simple, To the night of 
$u57L\ the’ three relays here shown, 
others amy. be coanecied 
ting’ the’ bottom "leads 
tubes, The field is wide, 


jeresting results can be 
Herewith we present « wiring ¢ 
gram prepared for us by Dr. Lee De 
Forest, the inventor of the sudion, or 
original three-clectrode electron relay. 
‘Dhree or four years ago h 
work with the musical 
ions, and he finds the 
lent for this. wo 

Every worker with 
knows ‘that under 


of aud- 
it here given, 


nitate a dis 
tant organ, a violin, or some other 
instra 

What is not usually realized is that 
the sounds are controllable; that is, 
instead of these tones sounding at 
random, and according to 
is possible to produce them 
accordin to a definite 


10 Law 
t will and | 


In the diagram herewith three elec- 


tron relays, A, B, and C, are shown, 
Each has the sume circuit, Tt is to be 
understood that other relays with 
identical wiring are to be 
to the right of the three shown, a 
to the sumo three leads those running 
horizontally across the drawing just 
beneath the row of relays, 

‘Tho idea is that each of the relays 

connected ix to be 


enough to 
octave and a half (seven notes to an 
octave), which will be sufficient to play 
y tunes. If the player de 
sound from the loud 
esses the key at A. If 
B”, he depresses B, and so 
mply fingering the keys in 
the operator plays. tunes, 
as he would with one hand on a 
oy 
To tune the several relays for the 
pitches desired, adjust the variable 
condenser marked “tune for pith, 
ee the particular condenser so 
1 in the drawing only affects the 
but the corresponding 
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condensers in the other cases affect 
their respective tone-producers. A 
slight movement of the condenser 
handle has a marked effect on the 
piteh produced in each ease. It .8| || (yun cirrpemne 
: therefore possible to tune with con- alee 
ja siderable accuracy. 

Get ‘The most remarkable feature about 


z . Ideal Model = ‘the arrangement is, however, that 
* Aeroplane  * 
for Christmas! — Lip hesat 


7S Fane EDM | Dr. Lee De Forest, Here he is operating 
ve new form of radiotelephone he has invented. 
ies te poor bone bupeeies 


altering the resistances Ry, Ry, Ry, 
and so on, has a marked effect on the 
quolity of the tone each relay produces. 
‘The “quality” of a musical note re- | 
lates to the number of overtones pres- | 
cent; that is, the number of harmonics 
over and above the fundamental note. | 
It is this factor “quality” that enables | 
your ear readily to distinguish be- 
tween the notes coming {rom a piano, | 
a violin, a flute, a whistle, pipe: | 
organ, or any of the other musical 
sound-producers—this even though 
Heal Asroplane & Surely Co- | the notes emitted by the several in- 
struments have the same piteh. 

Tn other words, by sliding the handle 
fon. the resistance R, along in the case 
of relay A, this relay ean be made to 
ive off a'note resembling that from 
‘a whistle, a violin, an organ, or a 
variety of other " instruments—this 
even though the adjustment previous- 
ly given the condenser on the left 
= keeps the relay at a certain fixed pitch 
Make Your Bike a all through the other operations. 

Of course, the quality of the notes 


Motorcycle Bite tao 


altered by changing their respective 
‘Ataoh Blow} | resistances also. By mounting all 

te Sw Mambots fe Perit] | fie sentunces on, Sos board and 
connecting them together mechanically. 
so they can all be varied together and 
at one time, it is obvious that the 
character of the musie emitted by the 
‘whole apparatus can be altered by a. 
single motion of the hand. In this 
way the shift from violin music to 
‘that of an organ or other instrument, 
‘ean be rapi 
‘The question may arise in the minds | 2 sss Sete aes 
Send fra Complte Catalog ot | of Sonclue te what werd hamper ial Fine BOOK FREE 


variable condensers shown at the left 

BASOMC poUks of each of the electron relays were | 
jewelry and Goods | Connected together mechanically ‘and | 
moved together simultaneously in the 


manner just described for the ease of the | 
200 Fifth Avenue Dept.S New York | K resistances. Here, in this case, instead | 


of causing a change from violin to other 
music, a far-reaching shift in pitch of 
the whole instrument results. In eon- 
sequence the effect greatly resembles 
that produced by sliding one’s fingers 
along the strings of a ukelele at the 
same time it is being played. If one 
happens. to be producing whistle- or 
calliope-like music at the moment, he 
will get an effect resembling a steam 
siren starting up, or a mocking-bird| 
fire whistle. There is no end to the 
results that may be secured by shift- 
ing the condenser levers and the resist- 
ance levers in various ways. 

Obviously one can 
produce this music with 
but one electron relay 
instead of several, 
though pethaps with 

not so. great 
facility. To 
et. a complete 
seale or octave 
from one relay 
it is necessary] 

Rear of De Forest's € install seven 

vocket radiophone of eight fized| 

condensers. at 
the place marked “tune for 
the drawing. ‘These condensers should 
be in parallel but with individual keys 
intervening, 80 that any one of them 
can be cut in at will, giving the corre-| 
‘sponding piteh. You finger these keys 
to produce the melodies desired. Similar 
keys arranged on parallel resistances at 
R, will alter the character of the music| 
resulting—whether it is to resemble a 
flute, violin, and so on. 

Just because the foregoing cireuits| 
have produced results there is no reason 
why experimenting will not lead to 
added results, Investigators should 
do much in this line.—L., E. Danie. 


Cardboard Cylinders Are 
Worth Saving 


'N winding inductance coils for wire-| 

less use, the amateur is usually at a 
lows to find suitable eardbourd tubes. 
‘These should be saved, so that a num~ 
ber will be on hand when needed. 
Ordinary dry-cell covers make ood 
tubes. Being 21% in. in diameter, 
they serve almost as well as purchased | 
tubes. 

‘Mailing-tubes are not to be neglected. 
‘A simple tuning-eoil can be made by 
winding a mailing-tube with a single| 
layer of No. 24 double-cotton-covered 
wire, and putting it between two blocks. 
One or two sliders, as desired, should be| 
arranged to run over this coil. With 
a winding of ten inches on one of these 
tubes, with an average aerial, one can| 
tune ‘to approximately 1,000 meters, 
which is sufficient to get many of the 
commercial stations and all amateur 
stations. When using a double-slider| 
coil of this kind with a standard vaeu- 
um tube, very good reception often re-_ 


sults—Pamp A. WALL. 
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Radio Can Reach Even 
Submarines 


‘HT 32 eal tll n She water, and fr 
an instant I still heard signals.” 
in this simple manner does J. A. 
Willoughby, a young investigator 
the Bureau of Standards, Washington, 
D. C., record the making of a discovery 
which practically revolutionized all 
submarine radio during the war. He 
found out that an underseas boat need 


The unobtrusive aerial rose but 
five or six feet above the bull 


not come to the surface and raise an 
aerial in order to receive radio messages, 

‘a loop aerial under water will do it. 
Says Mr. Willoughby: 


Dr, Stratton, Dirvetor of the Bureau of 
Standards, and I were at Arundel, on 
Bay, receiving signals on 
‘Then it tumbled in the water 
id T still heard the signals. Of 
when the salt water soaked through the 
insulation, the signal died out. 

T remembered that happening. Later, 
in working around the laboratory with 
direction-finders, I was able to detect 
heighboring street-cara (by motor or trolley 
lead-in brush discharge) a mile away, and 
to follow them as they pased the Bureau. 
T could also receive signals in the sub-base- 
ment of the east building. When the 
Germans were sinking so meny ships off 
‘our coast, T at once began to think about a 
submarine detector that would give the 
exact location of the submarine. ‘Then by 
tusing a depth-bomb we could put the 
plunderers out of business. 

‘Our first test was made in November, 
1917, at the Bureau. We made a coil one 


‘The submarine ull itself 
helped the aerial form a loop 


foot in diameter with 20 tums, paraffined 
to make it water-proof. With a French 
four-step amplifier spark signals were 

ceived from the Arlington Radio Stati 
with the coil submerged about five feet in a 
large tank of fresh water. The distance 
was ten miles; wavelength, 2,500 meters. 
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ITED FOOD & rer AssoetaTio 


Ay tie MAXIM SILENCER Co. 


PRAREPI 
SILENCER 


Dollars in Hares 


Wepay 2.900 $11 60 4p 
fod tag/all ou ene Use backyard 
Cotta tad 


Tiipdesed Catlag Free 
‘STANDARD FOOD AKD FU ASSN 
it Bede New Tek 


|e 
i 
i 

Zz 


| MECCANO 


Toy Engineering for Boys 


MAS, ih en f-ing om ws nse sch da 
Xs yor dceed Sopher Mlccano Outbt and atted 
SEA ae 
For aruda. wry nthe yg Mecano 

‘ ray ie de res Meme 
aati, ieee ieeteeend teers 

in fe Bee Sane ee bee tat ra 
aon ne coms ea, lr od tum 


study necessary 
‘You get a big, illustrated Manual of Instructions which makes it 


YOU Can Build pues be, tewtped Manual of [nsruction i 
This Eiffel Tower Meccano Outi” vos open yom 


$1,000 Prize Competition 
For All Meccano Boys 
First Prize $250 
Cash 
Send for This 425 Dandy Medels—These are only thre of the fesciating 
XMAS SE T Si Na : wt sea yd 2 fade 
ude nd marae tend ly being added to the aystem. Always ‘ 


Get this SUPERB BOOK FREE 
HE. wory of Meccano. has ben, tld by the 


pact feel facinating tra 
called the “Meccano Wonder Book.” 


rs of interenting reading. Write for yours right 
say. Xmas i alnont heret taal 


MECCANO COMPANY, Inc. 
DIVISION K 
71 West 23d St., New York, N. Y. 


Prices of 


Outfits and motors 


sit your deal 
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Transportation 
the Sport for 
Real Boys 


‘Running a real railroad and man- 
aging a fleet of ships is a man’s job. 
But Ives Toys—trains and boats— 
enable a boy to be everything from 
section hand to president on his own 
railroad and from engineer to fleet 
commander over his own boats. 

Ives Toys broaden the boy as he 
plays. He uses his ingenuity and 
thinks for himse'f as he learns the 
fundamentals of transportation. The 
self-rel ance he acquires while playing 
with Ives Toys helps him in later life, 
whatever his vocation. 


@ IS" @ 


Ives Trains—e'ectrical and mechan- 
ical—are sturdily constructed to with- 
stand boyish abuse. They whiz on 
the straight: ‘and whirl around 
curves, take switches and pass cross- 
ings without leaving the track. With 
bridges, stations, semaphores, sidings, 
culverts, tunnels and other acces- 
sorties, any boy can plan, build and 
operate a complete miniature rail- 
way system, 

Ives Boats are Ives latest develop- 
ment, Made of stecl, watertight. 
Screw propeller driven by powerful 
clockwork motor speeds the perfectly 
balanced craft through the water for 
Jong distances at a single winding. 
‘Twelve models and sizes to choose 
from. 

Good toy stores and toy depart- 
ments everywhere sel genuine Ives 
Toys. The name is on every one. 
Send 4c. in stamps for either our 
booklet on boats or folder on trains: 
both for 6c. The boat book contains 
rules of the road at sea, signals, 
nautical glossary and other com: 
prehensive navigation information. 


ThelvesMfg.Corporation 


191 Holland Avenue 


‘when the coil was on the bottom of the 
river—which was about fifteen feet, 
About December 20th, a 29-turn circular 
loop, ten feet in diameter and encased in 
‘8 rubber tube, 
was made. It 
hhad insulated 
leads 30 feet 
Jong. ‘The loop 
| was submerged 
until ite lower 
‘side rested on 
the bottom, 
| making the top 


‘. | side shout sx 
“| or eight feet 
~~} below the sur- 

' = PF face Sienale 
were’ receiv 

Rents, 476meterswave- Pm “TY N} 
fange top ve antennae L300, France; 
Power, 500 watts. (OUI) Naven, 
Arca N-6, 2452 sq. Germany; and 
Rs of H-2, 791 (NPL) San 
Diego, Cal. The 


loop had very sharp directional characteris. 
ties, both on the surface and submenged. 

In March, 1918, while looking over the 
apparatus of the French Commission, 1 saw 
a tuner especially designed for loop reception. 
At this time loops were designed to work 
fon a given wavelength. This made it 
impossible to work below the fundamental 
of the loop. It 
oceurred to me oy 
that with this 
tuner — which 


wavelengths of 
from 100 


practical to use 
a single turn 
loop to cover 
this range of 
wave - lengths, 
rather than to 
make a number 
of individual 
loops te accom- 
plish the same 
thing. 

With this in 
mind, one afternoon I made a single-turn 
loop, 150 by 60 feet, and, using the French 
tuner and a four-step amplifier, I was able 
to cover any wavelengti that could be 


covered by an antenna. 
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WE FURNISH OUR 
GRADUATES POSITIONS: 
worth $225 per month. 
‘Turning out men every 
week. Write for catalogue 
(fourth edition), with full 
particulars of ‘our 20 

correspondence 


SERVICE RADIO SCHOOL 


‘eg M.90-2 Pa, Ave. Washing, D.C. 
THE LARCEST A schoo THE 


CHEMISTRY 


Stodents, Experimenters and others int 
ested in Chemical Work Send for our 
Latest Price List of Chemicals, Apparatus, 


BAKER & UNVERTHAU 


WESTBURY, Lote, MY 


Unscrewing Bolts Electrically 


A New 
Tool for 
Removing 


Lamp ‘i ane 
aa ot a 
Ford into = ‘ Machine 
Truck 


400 ideas for Motorists 


THE 1920 MOTOR ANNUAL of the Popular Science Monthly will be 
thas always been, the biggest book of its kind ever published. 
jon receives more widespread attention or is more talked 


about by its readers. ‘This sounds broad, but it 


Here Are 20 


of the 400 | state anes pai ies tothe 
Practical Ideas 


Spark Plug That Can't Break. 


or Mechanic. It will, in 
Motor Vehicles and Accessories. 


The 1920 


4 
Muffler That Can't Jar Loose .. 8 
eae. otor Annua 
Controlling Speed Automatically . 13 
New Universal Truck Body. . . . 16 
‘Moisten Air for the Engine a i the Popular Science Monthly wi ady for distribu x 
Keeping Chills from Engine ... 29 ] about January first. Authoritativ ed by nationally 9, ¢ 
Little Things for Economy . 34 | known writers on automotive subjects, it will cover all new go? 
‘A Mechanical Cranker . . . 47 |. inventions and improvements to Cars, Trucks and Acces- 9°) 4, 30?" 
Utilizing 2nd Hand Magneto ‘ories. a aise 


Tinfoil as Substitute Fuse . 
Scaffold Replaces Repair Pit 


Motor Trade Figures and Facts . 
Fuel Indicator for Dashboard. 
Improving Motor Truck Clutch 
Avoiding Engine Trouble . . 

Use for Dash Lamp on Ford 
New Ford Timer... +++ 
Clear Windshield in Wet Weather 


Edition limited to 100,000 copies. On sale at 
the principal newsstands thruout this country and 
Canada at 35 cents a copy. 

If you wish to be absolutely sure of get- # he 
ting your copy we advise you to order LO ts 
direct by filling out coupon and send- 4g 4 se 
ing it at once. “A copy will be mailed 
to you promptly upon publication. 4 44s 


ama <<" 


SSesearnaas 


Learn Auto 
272 Tractor Business| 
Earn 5100 to $400 a Month 


RIGHTin your own neighborhood, 


and get into a good paying business ae 


Learn in 6 to 


‘Any man, 16 years and oldet 
persona ndtlety. “Dally raion 


pera eeh eee 
Soteeal nr 


cau 


beperians gear as ir erpeentne 9 terete peat 
ss" Ponty ef opp ‘pesos 
Proot of Succe: 


“Where do you get them all?” That's what 
Look for that question on 
the advertising pages of this issue. 


KIDPHONE 


SE ek 
Serune ito 


‘The Kidphone is a complete, serviceable, superior telephone, ready 


for immediate use— for fun or serious purpose, indoors or outdoors. 
Included in the set are two transmitters, two receivers, battery and 
telephone wire, as well as full instructions. 


Boys and girls — and grown ups too, —- will marvel at the clear 
tones, and faithful voice reproduction of the Kidphone, yet the receiver 
weighs but 14 ounce. The idea of operation is new to America. 

LET THE KIDPHONE ENTERTAIN YOU THIS WINTER. 
Price $10, at your electrical dealer, department store or from us direct. 


Department 3 


AMERICAN THERMOPHONE COMPANY 


114-116 Bedford Street, Boston, Mass. 


| tom: Textbook of 355 page. Publ 
Signal Corp pamphlet No. 40 


P. D. Lowell, also of the Bureau, 
assisted. Together they made practical 
tests of the new form of aerial of actual 
submarines at the Navy's submarine 
base, New London, Conn, Says Mr. 
Willoughby further: 


Jane 11, 1918, while at sea, the insulation 
‘on the new type of loop was found to be 
defective and the bare wire exposed to the 

salt water, Upon 
‘submerging, how- 
ever, we found, 
much to our sur 
prise, chat theloop 
worked equally as 
well as when it 
was absolutely in~ 
slated from the 
water, ‘This led 
us to believe the 
bull of the boat 
could be used for 
fone side of the 
loop. We there- 
fore eut out the 
lower wide of the 


Renita, 436 eit 
ean 
2 atc “ston, and ground: 


the extreme 
fends of whut, was 
left to the boat, 
making final loop, 


the H-2. Power, 300 
‘watts. Transmitting 
‘resulta were almost a 
food as the receiving 


‘This form proved to be by far the 
best tested. Nauen, Germany, signals 
were received when the loop was 
submerged eight or nine feet under 
water. ‘The American Navy now uses 
Mesars. Willoughby and Lowell's dis- 
coveries far and wide in its submarine 
radio, ‘The new form of aerial is a 
great improvement over old types. 
In 50 simple a manner as this did two 
inventive young Americans get in a 
blow on German submarine warfare, 

‘The single-turn loop, one half of 
which is any metallic ‘object, works 
anywhere—on land and in the air as 
well as in the water on submarines, 
according to Mr. Willoughby. The 
“metallic object" may be the metal 
parts of a house or of any other fixed or 
movable structure, The loop may be 
‘used in or on the ground. 

With submarines running full speed 
in heavy sea messages have been 
transmitted 50 miles with this form of 
grounded loop; it was estimated that 
150 miles could be reached. 

‘The publications of the Bureau of 
Standards on radio subjects, written 
by some of the best authorities in the 
country, are very helpful for amateurs. 
Following are two of the most general 
id easily understood of the publiea- 
tions: 


| Principles Underlying Radio Communica. 
Price 55 
cents, Army Signal Corps men were trained 
; from this book during the war 
| “Radio. Instruments and Measurements 
| fore advanced than the other; gives com- 
ete data of many kinds, Price furnished 
ty Superintendent of Documents. 

For either book address the Superinten- 
ent of Documents, Washington, D.C. 
We shall publish a complete ist of Bureau 


of Standards publications shortly, 


'AMELS are unique—a real ciga- 

rette revelation! That's due to 
their quality and to the unusual and 
expert blend of choice Turkish and 
choice Domestic tobaccos! 


Camats are sold everywhere in si 


‘OUR enthusiasm for Camel Ciga- 

rettes will steadily increase! They 
will not tire your taste, no matter how 
liberally you smoke! And, each ciga- 
rette will just add a little more to the 
joy and contentment the wonderfully 
refreshing Camel flavor hands you so 
lavishly! 


Once you know Camels you'll prefer 
their blend—and what it gives you— 
the most fascinatingly mellow-mild- 
body ever realized in a cigarette—to 
either kind of tobacco smoked straight! 


You'll enjoy Camels freedom from 
any unpleasant cigaretty aftertaste and 
from any unpleasant cigaretty odor ! 


And, the longer you smoke Camels 
the more you'll appreciate that they are 
made to meet your taste! 


Compare Camels with any cigarette 
in the world at any price—and forget 
coupons, premiums and gifts! 


IGARETTES 


Free Help to Better Pay 


Popular Science , Annual List of Books 
gol the vay" ‘he Bext Books onal the branes of grchaniy ahd So 
Fc, inciigautomnien, iranes, etic, wees, woe working 
carpentry alved metal work, ees eavtuly selected by Capea” Dott 
tose tink whine yu had ier fo Get on ou mile, buy and 
iy thei tt wil lp you ups ade etter Pa 

Electrician's Wiring Manual. ‘The Modern Gasoline Automobile. 
Pe er Tet mit 

que esma meat 

Eerie Se iaeg er 


ECan aie Bn 


prratbecaead Mazes Winton. 


Mosat Making. 


dei: ae Er a eo ied 
‘Send a Postal Card today for our complete 
ist of Practical Books Free to You. 


POPULAR SCIENCE MONTHLY, 225 West 39th Street, New York 


Government Requirements 
in Station Operation 


HE Secretary of the Navy has 
removed all restrictions on am- 
ateurs and amateur radio station 
In, the wording of the Secretary’ 
order, the lifting of the ban. 


applies to amateur stations, technical 
and experimental stations at schools and 
colleges, and to all other stations except 
those used for the purpose of transmitting 
‘or receiving commercial traffic of any char- 
acter, including the business of the owners 
oof the stations, The restrictions on stations 
handling commercial trafic will remain in 
effect until the President proclaims that 1 
state of peace exists. 

‘Attention is invited to the fact that all 
licenses for transmitting stations have 
expired, and that it will be necessary for 
the amateurs to apply to the Commissioner 
of Navigation, Department of Commerce, 


for new licenses. 


Here is the notice issued by the 
Department of Commerce: 


Before operating transmitting stations 
it is necessary to take an examination and 
‘secure an operator's license—also to have 
‘on file with the district radio inspector a 


there is likely to be delay in iseuing Your 
station. Tigense, the radio inspector "can 
‘asign radio call letters when the upplication 
interwived 

‘All amateurs should be familiar with the 
Radio. Laws and. Regulations, ‘This, pub- 
lication can be procured from the Super- 
intendent of Documents, Washington, D. C. 
Price, 16 cents. 

‘All transmitting stations should be in- 
diuctively coupled. Stations having. what 
is known as a plain aerial, or the spark gup 
directly inthe antenna’ creult, will not 
bw llcensed where they do not comply with 
Regulations 3 and 4 of the act of August 13, 
siz. 

The List of Radio Stations of the United 
States, edition of June 15, 1919, doce not 
contain amateur stations, "This publication 
‘can be procured from the Superintendent 
‘of Documents, Government Printing Office, 
Washington, D.C. Price, 10 cents. A list 
of amateur stations may be published about 
‘the frst of January, 1920, 

"Any additional information required by 
amateurs may be obtained from the radio 
inepectors of their districts. ‘These should 
hye addressed simply as“ Radio Inspector,” 
and at whichever of the following addremaes 
is nearest the amateur: 


Federal Building, Detroit, Mich.;:' Feder 
Building, Chicago, Il.; 205 Citizens Bank 
Building, Norfolk, Vs 
Building, Seattle, Was 
‘The territory covered by each district 
is shown on page 68 of the Radio Laws and 
Regulations. Amateurs in the Fourth Dis 
trict should address their communications 
ta. the ,Radio Inspector, Customhouse, 
Baltimore, Md. 


Tho all-yoar-round sote drink 


Popular demand ——~ built Bevo's great plant-- 
the most perfect industrial equipment in the world. 


Scientifically lighted and ventilated, and provided 


with every humanitarian device possible for the 


protection of the health and safety of its thousands 


of employes.Elecirically operated. Capacity 2 


million bottles daily. 
Serve it cold 


ANHEUSER-BUSCH 
ST.LOUIS 


t.Louis are in 


tod 
to inspect this mammoth institution. 


os 


| A Cheap and Efficient 
Film-Drying Closet 

| JZXOR the amateur photographer who 

| FF wishes to dry a film in a hurry, or 


time-saver. 
if medium, 
‘eauise the 
mulsion to run. On the other hand, 
films dry extremely slowly. in quiet 
damp air. A happy combination is 
found in this closet, which furnishes 
a slightly warmed air, which  cireu- 
| Iates in and about the films and is 
finally exeluded. With proper manipt- 
lation, films can be thoroughly dried 
in half an_ hour. 

First build the sides and back of the 
closet of matched boards, fitting them 
closely together to make the closet as 
dust-proof as possible. The closet is 
simply a long, narrow box, upended, 
with one side open, The’ sides are 


being apt to overheat 


HAT could be more attractive 
to the average man ot boy 
who has the slightest interest in tools 
than one or more Stanley high grade 
Planes? 
Planes made and guaranteed by a 
Company who have been manufac- 
turing Carpenters’ and Mechanics? 
tools for over half a century, insure 
‘4 quality that cannot help but please. 
Tron and Wood Bench Planes — 
Block, Rabbet, Router, Plow, Dado, 
Circular, Fillister, Dovetail — in fact 
Planes for every’ wood-working job 
that calls for the use of such a tool. 
We can only show here a few of the 
many styles and designs we make. 
Catalogue No, 348 tells you some- 
thing about ther. 


At all Hardware Dealers 
MANUFACTURED BY 


STANLEY Rute & Lever Co. 
New Brirain. Conn. U.S.A, 


same wares. 


‘This combination furnishes slightly warmed 
tir which dries the filme quickly and safely 


‘The back 
. wide. 


5} ft. high by 1} in. deep. 
is the same hei 
‘That also makes the frot 
fitted with doors, as shown, 
hing down 4 ft. Line the abi 
ting edges and the edges next to the 
jam with felt, to keep out the dust. 
‘A header across the front of the closet 
is inserted to make contact with the 
bottom of the doors 

‘The 1)-ft. space below the doors is 
used to house the heating apparatus. 
‘The writer has used a small one-burn- 
er oil-stove with good results, although 
gas can be used if preferred. Two 
bafile-plates of sheet zine should be 
placed just above the heater to break 
the direct heat. ‘They also serve to 
distribute and diffuse the warmed air 
to all corners of the closet. 

Close this compartment with a 
tightly fitting door. hifiged vertically 
‘The front should be furnished with 


afness 
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STAR STORAGE BATTERIES 
spendable 


rite for‘eart ala 
‘THE STAR STORAGEBATTERY COMPANY 


Autcenbie Starting ui Lighting Bate 
wc net he 


ee 


Be a Finger Print Expert 


Write vast 
puiserec.ntare id 


oot tan**Lat trated Stee, 


Don’t Wear 


a Truss 


i pee oe 
Beret Aptos 


Brooks’ Rupture Appliance 


‘4 gauze-covered opening to admit air 
but exelude dust. For this reason 
the gauze should be very fine. 

Arrange several rows of screw-eyes 
across the width of the closet, placing 
the serew-eyes about 5 in, apart, and 
the rows about the same, so that the 
wet films will not twist when hanging, 
and stick together. One set of serew- 
eyes is placed in the top of closet, the 
other corresponding set being placed 


Complete vying closet. 
‘The opening in covered with dust proof gauze 
zontal strips across the closet 
four feet below, opposite the bottom 
of the doors, 
outlet pipe for carrying off the 
exhaust air can be made of commor 
qutter-pipe inserted thr 
of the 
the wall, Where there is not suffi- 
nt draft to carry off this wet air, a 
fin can ‘be arratiged, as illustrated, 
that. will do the trick nicely. Make an 


10 which the pi 
tured by either 
tor or by the simple ar- 
rangement of the weight and pulley 
wheel shown, ‘The writer, who has 
not access to electricity, has obtained 

‘ood results with the latter. 

Simply arrange the palley and dram 
s0 the belt can be belted to the pro- 
peller pulley through two small holes 
in the box. By winding the weight 
up with @ crank it will slowly drop if, 
not too heavy, and revolve the fan 
rapidly. Be sure the fan revolves i 
the right direction to carry off the air 
instead of forcing it in. 

Fasten tho films in the closet at 
both ends, so they will not. swing—the 
elastic band arrangement shown makes 
a simple but effective method. ‘Then 
start a gentle heat, and, if there 
no natural draft, start the fan, Close 
the doors tightly, and in the course of 
half an hour or so your films will be | 
ready to print—L. B. Rosary. 
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Follow the Chart 


Make your hack sawing just as efficent as 
‘any other machine tool operation. Choose 
your blade acconding to your werk. You 
‘an't cut cold-rolled and heavy angle iro 
with the sume Wade without a waste, 
Whether you are cutting by power ot by 
hand, big quantities ofa comparatively few 
kinds and shapes of metal or smaller quan- 
tities of « fot of different things— there's 
tarett Hack Saw that will meet your 
feeds most efficiently. 


Get the most out of every box of saws 
you buy, Use them for the purpase for 
which they were made. 


A copy of the Starrett Hack Saw Chart “W 
sent fice upon request, 


THE L. S. STARRETT CO. 
“The Werks Gretent Tostmaons 
Manafstes of Hack Sas Useneaed 
ATHOL, MASS. 


e cos 
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the chart 


Your Opportunity pr 


‘mts tom $21.00 | 
tomtom $24.50 1" * 
| Benen $26.80 | 200 - 


‘a tom $58.50 
‘Ti $85.00 5 


See $164-50 


peed aa 


smssinr 540.00] 


seesaw sss: 50| 


MOSSBERG 


ALL STEEL 
WRENCHES AND TOOLS 


FRANK MOSSBERG CQ 
\WRENCHSMITHS FOR 20 YEARS 
ATTLEGORG, MASS USA, 


Improving the Soldering-Iron 
for Open-End Splicing 


USEFUL improvement that ean 

be made on any soldering iron 
is shown in the accompanying illus- 
tration. 


‘A hole about } in, in diameter and 
fin. deep is drilled in the side of the 
ron and filled with sold Tt is a 
time-saver for rapidly soldering twist- 
ed-wire joints. In this particular 


Won Were 


‘Soldering on opensend wires 
fs made more easy if a hole is 
drilled in the tip of the iron 


splices of the open-end variety 
be made with much better results 
han by using the tip of the iron 
soldering. 

‘The iron is heated until the solder 
in the hole melts, and then the splice, 
paste or acid, 


soldered and sub- 
il jarkably short 
time.—Prren J. M. Cure, 


An Easily Made Holder for 


a Short Eraser 
HEN erasing large drawings 
the fingers often become 


cramped, especially if one is using a 

short or small eraser. 
A holder, which you can make, will 
allow get a firm grip upon 
‘This holder will 


pieces that would otherwise be'thrown 
away. 

Whittle out two pieces of wood 
somewhat after the tines of a elothes- 


cease 


be slightly hol. 
lowed out and 
notehed to sin 
fa grip upon 
eraser. They 
should fit toget!- 
er, the notehed 
ends being 
smaller than the 
others. 

Fit @ brass ring around them as 
shown in the illustration, 4nd b 
notched ends together with 
hand. Fit the eraser 
then slide the ring along until it grips 
the eraser firmly and tightly between 
them—L. B. Ronntxs. 


gen 4 User of Tools 
l Appreciate 
bee Handy Bag 


Made of Harness Leather—| 
‘Strong and Durable 


Heap with pad 
Fe oe ‘st ince to Bt 


MATHIAS KLEIN & SONS, Mfr: 


‘CANAL STA. 3, CHICAGO. 


EXPLOSION WHISTLE 
For Motor Cara and Trucks 
‘The surest prevent 


tain in operation and never wears out, 
Guarteed fr voyeurs Your dealer bas 


BUELL MFG. CO. 
2961-63 Cttage Grove Ave. 


of accidents. Cer- 


ASBESTOS" 


We are miners and sippers of Crude Ashetox 


‘world famous BELL. 
Canada. 
‘weave cloth 
prducts 
For anything you want in Asbestos, turn to 
Ey 
KEABBEY & MATTISON COMPANY 


Wes’ Raucci rads abou 
SBESTOS MINES, i 


snl fibres, spin yarn 
call sorts of Asbesto 


‘A Good Way to Keep Glue | 
Warm 
biel is very inconvenient when you are 
using the glue-pot, suddenly to find | 
that the glue has grown cold and con- 


gealed. 
By 


and using a ghuc-warmer | 
like the one 
shownin theil- 
Tustration, you 
can climinate 
this trouble, 
Two ord’ 
tin can 
apiece of wi 
netting, and 
candle are the 
only materials 


necessary. 
Set the ean 
alein te ow 
earner et can, thewire 
‘Apia Boras netting be- 
the gh ni le ok 
cans, the glue pot on top of this, an 
the ‘other cant over the whole thing 
toretain the heat.—J. H. Moone. 


‘The Barrel Transformed Into a 
‘Wagon-Seat 

CALIFORNIA rancher dovised 

‘8 wagon seat from one end of a 


Kerosene barrel, which is placed on 
the projecting ends of the 2 by 4 in 


ry gen, «ft ie made 
Sieh OF Shefoae itetand als eset 


strips of wood that form the detach 
able floor of his dirt-wagon. 

‘Tho burrel ix sawed off just: below 
the center, while a second cut is made 
just above the third hoop, and a third 
‘cut just above the first hoop, leaving, 
tho bottom intact. ‘The hoops are 
then drilled over each stave and a 
nail driven in and riveted or elinched 
inside. ‘The second and third hoops 
tare cut, the ends reaching the edge of | 
the staves. } 

‘The top is padded and covered with | 
eanvas, which js bound around with a | 
strong tape. ‘The whol makes an 1 
holstered easy seat, that is readily | 
placed on and off the wagon. ‘The 
uses to which this seat ean be put are 
innumerable, and it relieves one of 
that tired feeling which is often en~ 
couraged by the common type of 
board seat.—Cuannes WaaNer. | 


‘thivard 
Sargent pr 


“1 Cut 27 Cords 
of Wood a | Day’’ 


‘says Noah Digge, of Jacksonville, North 
Eee, Sear sons srg umgwarsite Sonaiionn anda 


They Give You 
Fingers of Steel 


The handy man will be 
handier with a pair of “Red 
Devil” Pliers. The me- 
chanie will find them indis- 
pensable, 


For amateur use in the 
household they can be ap- 
plied in hundreds of ways. 


For the professional no 
other single tool ean be 
used more effectively. 


Made in over too style: 
‘There are “Red Devil 
Pliers for general and for 
special use. 


All “Red Devil” hand tools 
are honestly made, made 
towear, They will last a 
lifetime. 


Electrician's Tools 
Pliers 

Glass Cutters 
Hack Saw Frames 
Hack Saw Blades 
Auger Bits 

Chain Drills. 

Ete., ete. 


Send For Tool Booklet 


Smith & Hemenway Co, 
264 Revadway ae iad ‘York, MY. 
Tecra: In 


Try “Red Deo 


Corrugated Lock 


Washerssie point contact, hold 


Mortising a Rafter to Gain 
Strength 


VT SERE ies rebt and » wrong way 
to do everything. A rafter, for 
instance, ean be mortised into a timber 
in such @ way that it ken the 
structure instead of strengthening it. 
In Fig. 1 the mortise is shown cut 
at right angles to the surface of the 
timber. This is 
bad, because if 
the rafter is dis- 
turbed from its 
intended posi- 
tion in the mor- 
its end is 
Hkely, to bear 


the short end of 
the timber, and 
with the grain, 
thus tendin, 


with ite straight 
whieh 


fentirely at, the The right and wrong 
ap algo of the way tomortae arate 


timbe 
In Fig. 2 you see the same 
but the end of the rafter is shown 
fat an obtuse angle, which allows it 
to act asa chisel. Tn this way it is 
liable to pry up the timber end if 
forced out of line. 
trates the best method, 


at the necessary ai 
By this method the shear 
h 


distributed than in either of the for 
mer methods.— L, B. Ropnixs. 


It Pays to Burn Headlights 
in the Daytime 


EXT time you see an automo- 
bilist, driving along the street 
in the middle of the day with his head- 
lights turned on, do.not yell at him 
cause you think him either stupid 
or careless. Perhaps he knows what 
he is doing and is trying to inerease 
the life of his storage battery 
‘There is as much danger in an over- 
charged storage battery as there is 
in one allowed to run down. On 
long trips during the daylight hours, 
when the caris operated at speeds of 
twenty-five miles an hour and over, 
the battery is liable to be overcharged. 
When this occurs, the battery over- 
heats. Automatic cutouts sometimes 
do not work properly or quickly 
enough, and burning the lights during 
portion of long trips is an added 
precaution which may save the motor- 
ist the price of a new battery. 


BATTERY GL) CHARGING 
PAYS BIG PROFITS 


Saki ea 


sant 


“Saws 25 Cords 


In 614 Hours” 


‘That’s what Bd. Davis, an Towa wood 


prices 

Sie Pica We fore TODA 
WITTE ENGINE WORKS 
10. PITTSBURGH, PA. 

2221 Empive Bld: 


How. to: Make a Door-Check 
from a Bicycle Pump 


ITH only a little transforma- 
tion a small hand bicycle 
ip may be pressed into service as 


1 door-cheek. 

‘A thin, narrow strip of strap-iron 
or brass is soldered to the bottom of 
the pump, cod 
sand bent as 


1 
punched 


Foralength the spring at the top of 
Of ten~ de door felps the pump 
fame ‘wire, toro a work propery 
The threaded connection at the 
air outlet is removed, und the end flat- 
tened, and the cracks filled with sol- 
ler to strengthen it, This is. also 
punched, 

‘The wire is then run through the 
holes provided, and bent, after which 
the ends are flattened and bored for a 
fnall woodsecrew. The wire running 
through the flattened end of the pipe 
is bent forward slightly to prevent its 
working down, 

This device works best when a 
spring we on the dor a with 
ik arrangement a auch stiffer spring 


BAR WR ats 


How the pump is transformed into 
door check is seen by the illustration 


can be used, and at the same time, 
with the cheek, prevent the door from 
slamming 

‘This check works well on windy days, 
since it prevents any rapid opening or 
shutting of the door, The plunger of 
the pump should be moderately 
in order to allow some leakage of air in 
the chamber.—Date Vax Hon. 


A Spray Irrigation Post for 
Thirsty Crops — 


supplying water to entire fields of 
growing crops merits consideration, 
‘The accompanying, illustration shows 
an anchorage for suspending overhead 
spray-nozzle lines. An overhead spra 
nozzle line ean be supported by tele 
phone-poles from 8 to. 10 in. at the 
base and from 6 to 8 in, at the top. 
‘Wooden posts should be painted with 


SAW STEEL PRODUCTS 


Ke Tests, Not Guesses! . 


‘guide the making of Simonds Saw Steel, whether 
‘employed in fabricating our many types of saws 
for metal or wood cutting—or for the hardened, 
tempered flat plates we furnish of this same 
steel, ground to the specifications of other manu- 
facturers. 


| ) This super-care exercised in producing Simonds 
/ ‘Saw Steel insures a quality that is edge-holding, 
wear-resisting and uniform, 


Your inquiries are invited for Saws or for Steel 


| Plates, 
Simonds Manufacturing Company 
“the Saw Makers” etblshed 1832 


FITCHBURG, MASS. 


Chieago, TIL —_ Montreal, Que. 
Lockport, N.Y. San Francisco, Cal 

New York City Portland, Ore, 
Memphis, Tenn. Seattle, Waal 
New Orleans, La. Vancouver, B.C. 
London, England ‘St. John, N. B. 


Getting Closer to Capacity 
As things are in industry to-day, the 


capacity of a machine is not so im- 
portant as getting an output some- 
where near that capacity. 


Veeder Counters show the operator what his 
machine can produce by recording what it 
does produce — and what rate-of-work is 
standard. 


You easily bring-up closer to capacity when you equip with 


COUNTERS 


—because you know what each machine is doing in 
time to make it do more—if the standard for the job calls 


for more. 


The Revolution Set-Back Counter Cut less than one half sizes 
records the output of any machine where 

that reylution indicates an operation. 
Sets back to zero ah by 
Saar ke eee 

wath Fem four to tn fre -whed = 


req Price with four figures, as 
ilusteated, $9.00 (subject to discount). 


Cut nearly as 


Most any machine you're intrested 
in can be equipped with a Veeder 


eas the | ier booklet shows 
the instruments. Copy on request. 


THE VEEDER MFG. CO. 


44 Sargeant Street - Hartford, Conn. 


tar or treated with creosote. ‘The 
posts should be elevated higher than 
the line. The bases of the posts 
should be st in beds of eonerete about 
18 in. in diameter and 3 ft. 

‘The end posts and cables showd be 
well anchored with guys fastened to 
wooden or conerete deadmen. A 5-ft, 


ray nozae is suppor 
ced by deadmen ‘weighed by 


guysare used wh 

ral lin 
ire perpendicular to the 
; otherwise double guys are 

een the den 
be equal to 
e third the height of the base 


Covering Steam-Pipes to 
eave Heat 


pipes with 9 
coating oF 
1 of heat 

4 precaution 


ld newspapers wrapped around the steam: 
pipes wil retain heat that is nally wasted 

this ease, it was only a makeshift, it 

might be neatly done and used 
manently. Paper m: 
and cloth outside where weather cor 
s would not permit the use of 


maper. 

First the pipe is wr 
old rope, small in size, 
then old newspapers are wrapped on 


ed with an 
spiral form; 


Attachment for Holding Taper 
Shank-Drills in a Lathe 
‘HE, illustration shows a steel 
sleeve bored and internally thread~ 
ed to fit the spindle of a lathe at one 
end and the other end bored out to 
take taper shank-drills, A slot is eut 
for the insertion of a drift the same 


Boge our Tort sawe AS 
pce ey, ge 


FITLATHE SLOT FoR ORITT 
Spinue Bias 


Pathe gators aa sam 


aus in a drillepress sleeve. This allows 
the use of taper shank-drills on a live 
spindle of the Inthe. 

The sleeve may also be used on the 
tailstock by being serewed into the 
attachment shown at the ri The 
outar end of this is threaded the same 
1s the lathe spindle, and the other end 
tapered to fit the tailstock. The 
shoulder is drilled for a picee of aril 
rod, which rests agninst the Iathe-bed 
and keeps the attachment from turn 

ng. Drills held in the tailstock in 
his way are in no danger of slipping 
off and being broken, ax is the case 
when they must, rest’ against a dead 
conter.—if, H. Banxen. 


A Circular Saw Must Not Be 
Neglected 


HRY often a ciroular saw will be= 
come cracked, and if it is not 
tuken care of it is apt to break whil 
in use, Such neglect has caused many 
a fatal acc 
When a sav is found to be eracked 
it should. be repaired immediately 
First find the exe 
treme end of the 
rack by the-fole 
lowing "metho 
place several 
drops of oil on 
the saw near the 
crack, thorough 
ly rub it around, 
tind wipe off all 
the oil that ix 
on the surface. 


il 
colored chal 
cout the surface’ of the raw. ‘The oil 
will come out of the erack and dise 
color the chalk, showing the ext 
end of the crack, which is oth 
often invisible, 

At the extreme end of the crack 


make a mark with a prick-punch, and 
with an Yin. drill bore a hole 
through the saw. The hole in the steel 
prevents the erack from going farther 
into the metal, and the saw ean be 
used with perfect confidence that it 
will not break.—Fanouy 


that is reflected in 
work accomplished, 
Service 

thatis evident 

length of time. 
Service 

that has satisfied 
three generations. 
Brown & Sharpe Mig Co. 


PROVIDENCE, Rf, 


The Disston Family 
of Quality Tools 


J Diss 


Six Hun 
Each kind 


STON & SONS, Inc. 


Cenadian Works, Tarentn 


A Flower-Pot ona Birch-Tree 
Stump 


HEN a weeping birch! died, its 
‘owner decided that the 


bark would look well made over 
a rustic flower-tub for the lawn. He 
cut the tree off about 18 in. from the 
ground, and mounted a small tub on 


Now ja the time to turn that old 
tree-stump into. a” flower-pot 10 
that it will be ready for’ spring 


the stump, A large pail would 
answered the purpose equally as well 
‘The branches of the birch he split 


lengthwise, and nailed the halves 
vertically against the side of the tub, 
pointing projecting ends both 
above and below. With four smaller 
branches he tied the bottom of the 
iub more firmly on to the base of the 
tree 

‘The receptacle now being ready, its 
builder filled it with rich soit from the 
garden and planted it with spring flow- 
ors, changing theso to summer and 
autumn varieties with the different 
seasons. On account of the upstanding 
fringe of birch, long-stemmed flowers 
look best in this receptacle, Even 
without plants, the bright color of the 
bark makes this vase-like contrivance 
avery striking ornament against the 
green lawn.—C. L, Mutu 


Old Files Make Good Ice-Picks 
for the Refrigerator 


‘ORN-OUT files aro discarded 
by the thousands every 
and yet, there are countless way 
which they might be used. 
‘On account of the fine steel used in 
a file, an ice-pick ean be made that 
will be 8 good as any manufactured 
product 
If y 


ing off the sharp corners and 
ing out a good point on it 

re the ferrule initsoriginal shape, 
and when the grinding is finished, place 
the handle just as you would on a 
file —H. F. Neer, 


Horse Portable 


Engines 


10 rn on 
} OTTAWA TTAWA ENGINES 


Easy Starting No Cranking — Fuel Saving 


All 


Save Money 


(ie 


PREVENTS 


ACCUMULATION OF 


yoo can keep your motor snappy and full of “pep” by preventing 


the accumulation of carbon. 
choked and caked with it. 
every 500 miles, then the 


Don’t wait until your engine 1s 


Use Johnson’s Carbon Remover 
carbon is removed while it is soft and 


powdery, eliminating the frequent grinding of valves and keeping the motor always 


clean, 
—and the cost is trifling 


rbon Remover is a perfectly hi 
liquid to be poured or squirted into the cylinders 
ction, It simply 
the carbon, then the heat from the engine pulverizes it and 
it is blown out of the exhaust. Johi 
Remover contains no acids and does not affect lubrication. 


of cans have been used with s 


CMore mi il leage | 
Tibes and 
Casings 


No experience or labor required—you can easily do in yourself in ten minutes 


~JOHNSON’S [ARBON REMOVER 


will stop that knock — quiet the motor, and give the maxi 
mum power with the minimum amount of fuel 


JOHNSON’S 
Hastee Patch 


‘This isthe ideal repair for tubes 
rubber goods ofall kinds 
feat re 
minut hi 
Gives equally sess one pou bak 
IWuneture ora Tage owt 


fact, all 


JOHNSON’S: 
Black-Lac 


‘cep your car in a high 


JOHNSON’S 
Radiator Cement 


vp leaks immediately without laying up 


ie will In frum tito to ten, 
minutes A all pint is suficient for Ford 


For Sale at Leading Hardware and Accessory Stores and Garages 


S.C. JOHNSON & SON, Dept. PS.M., 


Racine, Wi 


‘ESTABLISHED 1882 


METHOD OF REPRODUCTION 


STONES that are reprodnoed truer, finer, sweeter.” “ Musio 
that in both spirit and letter ed with greater 
“ * All records transcribed with greater fidel 
se are showernd on ‘The Brunswick 
why? 


terments, it has an exelne 


Method of Reproduction 
nf Reproduetion for w 
Phonograph is famous, includes two 

Ultona and the Tone Ampl 


The Ultona 


‘The Ultona — a new day creation — is a tone arm adaptable 
vi ke of record. 


the Brunswick 
ientitie features — the 


nil, it presents the correct: 
1 proper neue. 


The Tone Amplifier 


‘The Tone Amplifier is the vibrant all-wood throat of The 
Brunswie 


in shape and made entirely of rare moulded 


i 
i 
j 
H 
| 
H 
| es are projected into full roinded tones — 
4 ‘tones that are richer and more natural, 


Brunswick Superiority is Apparent 
Proof of the claims made by the many prowl posseasors of 


Brunswick phonographs may be had at your nearest dealer, 
Ask to hear your favorite record played — TODAY, 


Ask your dealer for a free copy of “What to Look For in Buying a Phonograph.” You 

; will want this interesting instructive booklet before you buy because it is authentic, Tt 
was written by Henry Pormort Eames, LL.B, Concert Pianist and Lecturer, Director 
Pianoforte Dept, Cosmopolitan School of Music, Chicago. 


SkeBRUNSWICK BALKE COLLENDER: Company 


ranch Howser fa Principte Cites of Generat Occ Camsgue Distrotury alualal Merehandae 
Ualted Staten, Mexien amd Canad esses WADASIT AVE. cHTCaGo ‘Seles Co, S19 Yonge St, Turvate 


COLGHIC 


Hints for Applying 
‘HERE is no need to rub Colgate’s lather in with the fingers. Don't do 
it—it only adds “‘mussiness” to what might be a genuine pleasure. 


Shave this way—and learn comfort 
With the Stick Aner wating the face pas” With the Powder 
Riese evce tha snes Bare tar to eed 


for the exact amount 
lather on the face with the wet brush—wsing quickly worked up ‘with hot or cold water-"on “ning siher hot oe old water according 
- preference, 


hot or cold water 
Lather with Colgate’s— Then Shave with Comfort 


COLGATE & CO. 


Eat. 1806 New York, 


